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SCOTTISH  AGRICULTURAL  RESOURCES,  AND  THEIR  NEGLECT, 

IN  THE  WESTERN  HEMISPHERE. 

'^  Nothing  can  compensate  a  people  for  a  dependence  upon' others  for  the  hread 
they  eat.*' — Speech  of  Mr  Van  Buren^  President  of  the  United  State*  of  America^ 
1839. 

The  county  of  Mid-Lothian  is  in  one  sense,  but  a  long  over- 
looked one,  the  largest  county  on  the  face  of  the  globe.  The 
palatinate  of  Durham  includes  various  nooks  and  comers,  which 
are  detached  from  it  by  intervening  territory.  Cromarty  is 
bounded  by  two  seas,  having  a  goodly  bulk  of  mountain  and  plain 
between,  which  owns  another  name.  Similar  geographical  ano- 
malies prevail  as  regards  other  districts  and  divisions  in  the  United 
Kingdom.  But  for  the  metropolitan  county  of  Scotland  is  reserved 
the  boast,  that  it  embraces  an  ocean  within  its  limits,  and  possesses 
an  outlying  domain  spacious  enough  to  make  a  hundred  and  sixty 
separate  shires  as  large  as  itself. 

T*oU  Scotland  from  the  Mull  of  Galloway  to  John  o'Groats, 
and  we  question  if  five  hundred  men  will  be  found  able  to  tell 
where  this  braid  appendage  to  Mid-Lothian  is  situate.  In  times, 
however,  such  as  tnese,  of  free  trade,  of  financial  reform,  and  of 
population  redundancy,  common-weal  concerns,  new  and  old,  will 
Boocessively  arise,  imperiously  to  demand  the  general  regard. 
Nationality  of  sentiment,  long  dormant,  will  again  perforce  pre- 
dominate. The  links  of  Scottish  social  life,  of  ^udal  attachments, 
will  be  resoldered ;  and  great  questions  of  household  benefit,  of 
murerBal  aggrandisement,  will  concentrate  attention.  The  Mene- 
niiises  of  the  nineteenth  century  will  not  altoff ether  labour  in  vain 
to  convince  the  state  that  agriculture  is  to  the  body  politic  what 
the  belly  was  to  the  mutinous  members.  Nor  will  tne  doctrine 
prevail  fliat  "  man  lives  by  bread  alone."  And  certainly  the  move- 
ments of  the  power-loom  school  will  not  be  wholly  unblest,  should 
iSkusy  liave  the  effect  of  stimulating  each  rank  and  condition  of  men 
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to  attend  more  fiilly  to  their  own  special  interests.  It  is  the  indi- 
vidual wellbeing  of  classes  that  make  up  the  sum-total  of  aggre- 
gate public  wealth.  To  the  improvidence  of  classes  is  to  be 
attributed  those  enormous  evils  in  population  condition  which  form 
the  master  difficulty  of  the  age  in  which  we  live.  A  practical  dis- 
regard of  the  golden  rule,  "  Each  aid  the  others,"  has  led,  within 
the  last  eighteen  months,  to  all  the  revolutionary  convulsions  which 
we  have  witnessed  in  Europe.  Of  late,  this  conflagration  of  a 
neighbour's  house  has  diverted  attention  from  the  smouldering 
embers  which  are  consuming  the  foundations  of  our  own.  But  let 
us  now  take  heed.  At  this  moment  the  British  nation  is  engaged 
in  as  stem  a  social  conflict  as  that  which  overthrew  the  throne  and 
the  aristocracy  two  centuries  back.     Only,  hitherto,  the  printing- 

Eress,  the  platform,  the  hustings,  the  floor  of  St  Stephen's,  have 
een  the  battle-field — and  tongue,  type,  ink,  paper,  the  weapons 
of  warfare.  What  will  be  the  issue  of  this  contest  of  opinion — of 
this  struggle,  this  jostle,  this  war  for  common  subsistence — is  what 
no  man  living  can  tell.  But  each  and  every  man  is  responsible 
for  that  issue,  and  woe  be  to  all  should  it  not  prove  a  happy 
one  I 

But  to  return  to  our  narrative,  and  to  bring  these  general  re- 
marks to  bear  on  specialties : — The  mamificent  extra-Edinburgh- 
shire  to  which  we  refer,  was  situate,  at  the  period  of  its  annexation, 
in  what  was  regarded  as  a  terra  incognita^  lyhoig  across  an  expanse 
of  waters  which  appeared  illimitaole.  But  now,  through  the 
marvels  of  steam-power,  this  distant  country  has  come  to  be  within 
an  eight-days'  sail  of  our  shores — in  other  words,  one-half  of  the 
average  length  of  a  voyage  between  Leith  and  London  under  the 
old  smack-intercourse  system.  Though  decried  by  many  as  a 
region  of  frost  and  snow,  it  is  nearer  to  the  torrid  zone  than  Edin- 
burgh castle  by  some  eight  hundred  miles.  It  is  the  great  coal 
and  iron  field  of  the  continent  of  which  it  forms  part.  The  climate 
is  most  salubrious,  and  adapted  for  European  constitutions.  The 
soil  is  of  many  different  qualities,  and  various  degrees  of  fertility. 
All  the  vegetables,  fruits,  crops,  and  roots  of  the  British  isles  grow 
in  abundance  and  perfection.  The  fisheries  for  cod,  salmon, 
herring,  mackerel,  &c.,  are  most  productive  and  valuable.  The 
French,  when  they  occupied  a  comer  of  it,  reckoned  the  fisheries 
\  more  certain  and  lucrative  source  of  wealth  than  the  gold  mines 
"  "-^eru.  The  country  abounds  in  timber  suitable  for  all  domestic 
•u  other  purposes.  It  is  abundantly  watered  with  lak^,  rivers, 
ad  gulfs:  and,  from  locality  and  resources,  it  must  ever  be  a 
«^ourite  field  for  British  labour,  enterprise,  and  capital. 

Ve  have  now  on  the  table,  whilst  we  write,  the  "  Eeports  of 

lAv  Jentral  Board  of  Management  of  the  fund  raised  in  1847  for 

■\e  relie^  o^  *Jip  ^l^^stitute  inhabitants  of  the  Highlands  and  Islands 

'5;p/-*l»..  I     4.„   ^•ililipii.tiona  r»Atu3P,o*^  with  the  '*  Scheme  of  the 
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Colony  of  the  Free  Church  at  Otago  In  New  Zealand,"  some  twenty 
thouBand  miles  distant,  and  a  variety  of  documents  bearing  upon 
emigration  and  colonisation  movements.  But,  as  more  immediately 
oonnected  with  the  topic  before  us,  we  borrow  from  the  writings  of 
the  talented  member  for  Stafford  the  following  remarks : — 

Look  at  the  map,  and  where  on  the  face  of  the  earth  do  we  find  anything  com- 
ptred  with  the  portion  of  New  Scotland  in  its  ancient  limits !  Where  do  we  find 
elsewhere  throughout  the  globe  anything  like  its  harbours,  its  mines,  its  facility  of 
tnntport^  and  whateTer  has  furnished  the  richness  of  Britain  ;  its  fisheries,  ita 
iiarigation,  its  maritime  greatness,  its  means  of  constructing  ships,  and  of  forming  the 
■en  by  which  they  are  to  be  navigated  !  Nova  Scotia,  comprehending  Cape  Breton^ 
New  Bninswick,  Prince  Edward  Island,  Gasp^,  are  the  yery  sources  of  maritime  power 
— i<  ii  there  the  Trident  has  sprung  !  England  has  held  that  Trident  only  since  she 
poesessed  them;  and,  when  she  loses  them,  it  will  have  fallen  from  her  grasp  for  ever, 
if  it  has  not  been  already  shattered  in  her  hand.  We  stand,  and  haye  stood,  in  war 
iBTvInenble,  not  merely  because  we  are  an  island,  but  because  our  island  is  con- 
•tneted  in  a  peculiar  manner.  It  has  the  advantages  of  attack  without  being  liable 
to  the  injuries  of  assault.  We  have  harbours  looking  upon  and  threatening  the 
diores  of  France  and  Germany,  whilst  they  have  no  corresponding  fortresses  and 
keeps.  Further,  we  are  to  windward  and  they  are  to  leeward  ;  we  can  send  forth 
fleets  to  their  coasts,  favoured  by  the  winds  by  which  they  are  oppressed.  This  con- 
trolling power,  possessed  by  England  over  the  Continent,  is  exercised  by  North 
America  over  Europe.  As  England  stands  with  respect  to  the  coasts  of  the  Northern 
Ocftn  and  to  France,  so  does  Nova  Scotia  stand  with  respect  to  Europe  and  to 
Eoglud  herself.  Westerly  winds  blow  during  two-thirds  of  the  year,  and,  from 
Nou  Scotia's  thousand  harbours,  fleets  may  reach  the  Mediterranean  sooner  than  from 
Plymoath  or  the  Downs.  Look  at  this  position,  and  then  count  the  fortune  we  hold 
•it  to  other  powers  the  moment  we  are  regardless  of  the  value  of  our  North  American 
peeeesBioDS.  In  these  colonies  reside  manufacturing  means  equal  to  those  that  Great 
Britain  enjoys.  There  is  the  same  happy  juxtaposition  of  iron  and  coal.  There  are 
fisheries  equal  and  superior  to  those  of  England.  There  are  to  be  found  coasts  and 
haibouTS,  and  extensive  means  of  water  communication,  still  greater  than  even  the 
w«nderftil  natural  advantages  pf  England  can  rival.  There  reside  the  maritime 
power  which  must  command  Europe,  both  by  its  timber  and  its  naval  position. 

The  nohle  country  of  ^ew  Scotland  QonidXnB  nearly  all  British  North 

America  now  south  of  the  river  St  Lawrence.     It  lies  witKin  the 

latitudes  of  43**  and  49°  north,  and  the  longitudes  58°  and  68°  west^ 

and  includes  Nova  Scotia  {proper^)  containing  9,995,880  acres;  New 

Brunswick,  17,280,000;  Gaspd,  4,722,960;  Anticosti,  1,530,000  ; 

Prince  Edward  Island,  1,360,000 ;  Cape  Breton,  2,000,000— total, 

36,888,840  acres ;  an  area  twice  the  size  of  the  kingdom  of  Scotland, 

The  land  still  vacant,  and  at  the  disposal  of  the  crown,  is  considered 

to  be— in  Nova  Scotia  {proper^  5^1^1^112  acres ;  in  New  Bruns- 

^dc,  12,300,851 ;  in  iPrince  Edward  Island  and  Cape  Breton, 

1,000,000  in  Gasp^  and  Anticosti,  5,000,000— in  all,  24,088,623 

•crea.    From  Valentia  in  the  west  of  Ireland  to  Canseau  in  Nova 

Scotia,  the  distance  is  only  1650  statute  miles,  and  the  Honourable 

'Admiial  Owen  states  that  the  passage  may  be  made  in  six  days^ 

or  m  six  days  and  a  half.     The  population  of  the  British  North 

American  colonies,  Canada  includea,  reaches  nearly  two  and  a  half 

million  souls,  about  a  fourth  of  the  whole  being  south  of  the  St 

Lawrence.     The  shipping  employed  between  Great  Britain  and 

our  North  American  colonies  exceeds  the  aggregate  foreign  ship- 
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ping  of  Great  Britain  and  the  whole  of  Europe,  Prior  to  the 
commencement  of  free  trade,  the  total  value  of  imports  into  these 
colonies  was  more  than  £4,000,000  annually,  ana  their  exports 
£3,000,000  :  the  tonnage  of  exports  to  Great  Britain  alone  being 
600,000 ;  of  imports  from  Great  Britam,  450,000. 

To  the  first  British  monarch  of  the  house  of  Stuart — James, 
the  sixth  of  Scotland  and  first  of  England — ^belongs  pre-eminently 
the  title  of  the  Colonising  King,  At  the  death  of  Queen  Eliza- 
beth in  1603,  which  was  one  hundred  and  ten  years  after  the  dis- 
covery by  Columbus  of  the  western  hemisphere,  neither  the 
English,  French,  Dutch,  nor  any  other  nation  excepting  the  Spanish, 
had  made  any  permanent  settlement  in  the  New  World.  In  North 
America,  not  a  single  European  family  could  be  found  in  the  first 
and  second  years  of  the  seventeenth  century.  About  1604,  the 
French  began  to  make  settlements  on  the  banks  of  the  St  Lawrence ; 
and  two  years  afterwards,  the  London  Company  and  the  Plymouth 
companies  received  patents  from  James  for  the  settling  of  two 
plantations  in  what  now  forms  the  principal  portion  of  the  United 
States.  The  year  1609  is  memorable  fi)r  the  commencement  of 
those  steps  in  Ulster  by  which,  according  to  Hume  and  other 
historians,  in  "  the  brief  space  of  nine  years,  he  did  more  to  tran- 
quillise  and  settle  Ireland  than  all  his  predecessors  had  accomplished 
during  the  four  hundred  and  forty  years  that  elapsed  since  her  con- 

auest  was  first  attempted."     Nor  did  he  relax  in  this  work  until  his 
eath.     First,  in  the  spring  of  the  year  named,  of  "  his  princely 
bounty,  not  respecting  his  own  profit,  but  the  public  peace  and 
welfare  of  Ireland,"  he  made  known  his  determination  to  distribute 
the  escheated  domains  in    Ulster  amongst  such  of  his  subjects 
(English,  Scottish,  and  Irish)  as  should  "  seek  the  same  with  a 
mind  not  only  to  benefit  themselves,  but  to  do  service  to  the  crown 
and  commonwealth."  Next,  in  July  following,  he  appointed  a  royal 
commission  to  proceed  to  Ulster  to  make  surveys,  oivide  the  lands, 
fix  sites  of  towns,  and  make  reserves  for  churches,  schools,  and 
hospitals.      Third,  in  the  same  year  and   month,  he  opened  a 
negotiation  with  the  lord-mayor  and  corporation  of  London  to 
undertake  the  plantation,  setting  forth  in  separate  articles  tliose 
inducing  reasons  which  led  them  to  close  with  his  majesty's  oflfer. 
-fourth,  he  erected  in  1611  the  hereditary  order  and  dignity  of 
^ronet^  "  to  establish  that  so  great  a  province  of  the  empire  as 
^'ster  should  more  and  more  flourish,  not  only  in  the  true  practice 
'    'eligion,  civil  humanity,  and  probity  of  manners,  but  also  in  the 
i.iiluence  of  riches,  and  the  abundance  of  all  things  which  contri- 
bute either  to  the  ornament  or  to  the  happiness  of  the  common- 
wealth."    Fifth,  he  established  the  Irish   Society  of  London  in 
k/Farch  1613.  to  preside  over  the  settlement  and  superintend  the 
ienoral  affairs  of  the  liverj    'companies  of  London  (fifty-five  in 
.n,l^  ^    h.-r\n(    ^-^r^^Mur.    ,nf.r«P.«  ir,  ^1^6  cstates  Containing 
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818,344  acres  in  all.  In  1615  we  find  his  majesty  causing  a  letter 
to  be  addressed  to  the  lord-deputy  of  Ireland,  strongly  urging 
forward  the  progression  of  the  plantation,  and  adding  this  remark- 
aUe  postscript  to  it  in  his  own  handwriting : — "  My  lord,  in  this 
service  I  expect  that  zeal  and  uprightness  from  you,  that  you  will 
spare  no  flesh,  English  or  Scottish  ;  for  no  private  man's  worth  is 
able  to  counterbalance  the  particular  safety  of  a  kingdom,  which  this 
plantation,  being  well  accomplished,  will  procure."  Three  years  later, 
lurther  to  advance  this  royal  work,  the  Irish  branch  of  the  baronet- 
age was  erected.  "  Such,"  says  Hume,  "  were  the  arts  by  which 
James  introduced  humanity  and  justice  among  a  people  who  had 
ever  been  buried  in  the  most  profound  barbansm.  Noble  cares  I 
much  superior  to  the  vain  and  criminal  glory  of  conquest,  but  re- 
quiring ages  of  perseverance  and  attention  to  perfect  what  had  been 
so  happily  begun."  But  King  James'  paternal  cares  in  the  coloni- 
sation cause  (fid  not  stop  with  the  success  of  which  Ulster  is  to  this 
dajr  the  standing  monument.  That  province  is,  indeed,  the  only 
oasb  m  the  still  social  desert  of  Ireland ;  and  there  is  no  exaggera- 
tion in  the  remark,  that  "  it  may  now  be  said  that  the  plantation  of 
Ulster  was  an  act  of  political  wisdom,  of  more  importance  to 
Ireland,  to  Great  Britain,  and  to  Protestantism,  than  perhaps  any 
other  royal  act  in  the  history  of  our  countr}\"  *  His  majesty, 
however,  spent  the  closing  years  of  his  peaceful  reign  in  grander 
plantation  achievements  than  these.  He  renewed,  in  1621,  the 
name  of  his  ancient  native  kingdom  in  the  transatlantic  world.  He 
founded  an  hereditary  Vice-royalty  there.  He  annexed,  united, 
and  incorporated  the  lands,  country,  and  lordship  of  Nova  Scotia, 
to  the  crown  and  realm  of  Scotland,  making  seisin  thereof,  or  of  any 
part  or  portion  thereof,  "  taken  at  the  Castlehill  of  Edinburgh  as 
the  most  eminent  and  principal  place  of  the  kingdom  of  Scotland," 
good  and  sufficient  seisin  in  law.  He  vested  the  vice-royalty  of 
this  western  Caledonia  in  a  noble  Scottish  subject,  whom  he  first 
created  Viscount  of  Canada,  and  afterwards  Earl  of  Stirling.  In 
.1624  he  divided  New  Scotland  into  two  pix)vinces,  each  province 
Ittvmg  several  dioceses,  and  each  diocese  containing  three  counties, 
*nd  each  county  ten  baronies,  every  barony  being  three  miles  long 
^n  the  coast,  and  ten  miles  up  into  the  interior,  divided  into  six 
parishes,  each  parish  containing  six  thousand  acres  of  land.  He 
announced  to  the  privy  council  his  intention  to  institute  the  Ba-- 
^^onetage  cf  Scotland  and  Nova  Scotia^  for  the  purpose  of  advancing 
the  pjantation ;  "  every  baronet  to  be  a  haron  of  some  one  or  other 
of  the  said  baronies,  and  to  have  therein  10,000  acres  of  property, 
besides  his  6000  acres  belonging  to  his  burgh  of  barony."  And, 
finaUy,  from  his  deathbed,  he  acquainted  the  lords  of  his  council 
of  his  desdre  that ''  they  should  assist  the  undertakers,  being  of  the 

*  Ber.  ]>r  Laog.    See  hU  speech  on  Colonisation,  Brituik  Banner,  July  1848. 
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ancientest  gentry  of  Scotland,  by  all  lawful  means,  and  counte- 
nance the  business  by  their  authority."  He  assured  them  that 
'^  it  did  exceedingly  content  him  that  he  had  so  happily  found  a 
means  of  expressmg  his  affection  towards  his  *ancient  Kingdom,  as 
what  he  found, by  the  consent  of  them  all,  was  so  much  tendmg  to  the 
honour  and  pront  thereof."  And,  speaking  of  the  colony  as  one 
that  was  to  be  "  the  foundation  of  a  great  work,  both  for  the  good 
of  the  kingom  in  general,  and  for  the  particular  interest  of  every 
baronet,"  he  declared  that,  "  as  he  had  begun,  so  he  would  con- 
tinue the  enterprise,  requiring  them  in  like  manner  to  persevere 
for  the  furtherance  of  this  royal  work,  that  it  might  be  brought  to 
a  full  perfectiony  The  two  letters  from  which  these  extracts  are 
taken  were  respectively  dated  from  the  court  at  Teobald's  on  the 
17th  and  the  23d  of  March  1625,  and  he  died  on  the  27th  of  the 
same  month.  Honour,  then,  to  the  memory  of  James  the  Sixth !  If 
ever  a  monarch  died  in  a  glorious  cause  with  harness  on  his 
back,  he  was  that  man.  Yes — centuries  hence  his  name  will  stand 
briffht  in  the  annals  of  the  New  World,  surrounded  with  the  im- 
perishable halo  of  being  the  founder  of  monarchical  colonies  there. 
And  there,  too,  long  after  those  slurs  are  forgotten  which  modem 
democratic  scribes  have  invented  to  his  dispraise,  it  will  be  remem- 
bered that  his  contemporaries  bedewed  his  nearse  with  such  tributes 
as  this,-"  To  express  his  character  in  a  word,  which  worthily 
might  be  matter  for  many  volumes,  he  was  to  his  wife  a  most  loyal 
husband,  to  his  children  a  most  loving  father,  to  his  servants  a  most 
bountiful  master,  to  his  subjects  a  most  just  prince,  to  all  princes 
near  him  a  most  peaceful  neighbour.  That  more  justly  may  be 
said  of  him  than  of  whom  it  was  said,  '  Quce  te  tarn  loBta  tulerunt 
aascula  f  '  A  prince  after  Plato's  own  neart  for  his  learning ;  and, 
which  is  infinitely  more  worth,  after  God's  own  heart,  for  his 
religiousness  and  piety."  * 

Nor  was  this  great   colonisation  enterprise  in   any  measure 

arrested  by   the   demise  of  James  I.      His  plantation  mantle 

descended  upon  his  son  and  successor — the  less  nappy  Charles  I., 

who  zealously  carried  forward  what  his  father  began.     On  the 

28th  of  May  1625  he  created  three  baronets,  viz. — The  Honourable 

Sir  Robert  Gordon,  second  son  of .  Alexander,  eleventh  earl  of 

Sutherland ;    Sir  Alexander   Strachan,  of  Strachan,  head  of  an 

ancient  family ;  and  Sir  William  Keith,  Earl  Marischal.     These 

•reations  were  followed  by  seven  others,  comprising  the  ancestors 

•f  the  present  Marquess  of  Breadalbane,  the  I)uke  of  Roxburgh, 

^Q  Earl  of  Wemyss,  Lord  Macdonald,  the  Earl  of  Mansfield,  &c., 

uitil  the  19th  of  July,  on  which  day  his  majesty  issued  a  commis- 

<mr  under  the  great  seal  of  Scotland,  empowering  a  quorum  of 

lAv*-.    .'♦he  privy  council  to  receive  resignations  from  the  heredi- 

i\r  B.i'*»»»H  Rak'»'^<  ^^%ractcr  of  James  I, 
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tary  lieutenant  of  Nova  Scotia,  of  the  stipulated  territorial  quali- 
ficatioii  of  16,000  acres,  in  favour  of  such  persons  of  chief  quality 
M  felt  disposed  to  aid  its  plantation,  and  to  give  and  grant  to  them 
new  heritable  infeftments  of  the  said  lands,  together  with  the  degree, 
state,  order,  dignity,  name,  honour,  title,  and  style  of  Baronet^  with 
sachlike  privileges,  prerogatives,  immunities,  liberties,  and  others 
whatsoever,  which  were  granted  in  the  charters  already  passed  to 
the  baronets  of  the  kingdom  of  Scotland,  made  by  his  majesty  in 
person.  This  commission  authorised  the  privy  council  to  create 
tnronets  until  the  number  of  one  hundred  and  nfty  was  completed ; 
and  in  a  royal  letter  that  accompanied  it,  Charles  refers  to  pre- 
parations for  setting  forth  a  colony  at  the  next  spring.  The 
records  of  the  privy  council,  the  statutes  passed  by  the  Scottish 
l^dature,  and  contemporaneous  history,  show  an  unbroken  pro- 
peas  in  this  colonisation  work  during  Charles's  reign,  except  from 
mtermptions  of  an  extraneous  nature.  Sir  William  Alexander, 
the  eldest  son  of  the  hereditary  lieutenant,  went  out  in  1627  with 
a  body  of  colonists,  and  took  possession  of  Nova  Scotia.  Two 
years  later  a  ribbon  and  badge  was  conferred  on  the  baronets;  and 
m  the  royal  warrant  for  this  distinction,  Charles  observes,  "  Our 
lieutenant  of  New  Scotland,  who  these  many  years  bypast  hath 
heen  at  great  charges  for  the  discovery  thereof,  hath  now  in  end 
ieUled  a  colonte  there,  where  his  son  Sir  William  is  now  resident." 
Sir  James  Balfour,  one  of  the  baronets,  and  Lord  Lyon  King  of 
Arms,  in  his  Annah  of  Scotland^  anno  1630,  mentions  "  about  the 
end  of  February  this  year  Sijleet  of  fourteen  ships  sailed,  furnished 
with  men,  women,  and  children,  and  all  necessaries,  divers  of  them 
bemg  handicraftsmen  of  good  quality  and  substance,  t#  make  a 
finn  plantation  in  those  parts  of  America  called  New  Scotland, 
lyinff  between  the  degrees  of  42  and  48.  They  had  with  them 
two  hmidred  and  sixty  kine,  .and  other  live  cattle,  for  their  use  at 
their  arrival."  This  same  year,  on  the  last  day  of  July,  the  Scot- 
tish estates  passed  an  act  unanimously  ratifying,  allowing,  approv- 
ing, and  confirming  the  dignity  and  order  of  baronets^  witn  all 
rights  an4  privileges,  territorial  and  otherwise,  vested  in  the  insti- 
tution, because  they  considered  the  plantation  of  Nova  Scotia  to  be 
"^purpose  highly  concerning  the  sovereign's  honour,  and  the 
gJHW  and  credit  of'^that  his  ancient  kingdom."  The  year  following, 
King  Charles  speaks,  in  a  royal  letter  addressed  to  the  Privy 
Conncil,  dated  12th  July,  of  "  the  sensible  consideration  and  notice 
t^ken  of  the  colony  by  neighbouring  countries  how  well  the  work 
^*8  begun,  hifl  lieutenant  having  fully  performed  what  was  expected 
from  him  for  the  benefit  which  was  intended  him  by  the  creation 
«f  46  baronets."  From  Beaulie,  on  the  15th  of  August  1632,  his 
jnajesty  addressed  a  special  letter  of  exhortation  to  the  baronets, 
in  which,  after  advertmg  to  the  fact  that  "  his  late  dear  father,  out 
of  his  royal  care  for  the  honour  and  weal  of  that  his  ancient  king- 
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dom  of  Scotland,  was  pleased  to  annex  to  the  crown  thereof  the 
dominion  of  New  Scotland,  in  America,  that  the  use  of  it  might 
arise  to  the  benejtt  of  Scotland^^^  he  proceeds  to  remark :— • 

We,  being  desirous  that  the  wished  effects  might  follow  by  the  oontinaanoe  of  so 
noble  a  design,  were  pleased  to  confer  particular  marks  of  oar  faTonr  apon  sach  as 
should  Toluntarily  contribute  to  the  furtherance  of  a  plantation  to  be  established  in 
these  bounds,  as  appeared  by  our  erecting  of  that  OrcUr  of  Baronets  wherewith  you 
are  dignified  :  whereunto  we  haye  erer  since  been  willing  to  add  what  farther  we 
oonoeiyed  to  be  necessary  for  testifying  our  respect  to  those  that  are  already  interested, 
and  for  encouraging  of  them  who  shall  hereafter  interest  themselves  in  the  advance- 
ment of  a  work  which  we  so  really  consider  to  be  for  the  glory  of  God,  and  the  honour 
of  the  nation,  from  the  benefit  that  is  likely  to  flow  from  the  right  prosecution  of  it. 
But  in  regard  that,  notwithstanding  the  care  and  diligence  of  our  right  trustie  the 
Viscount  of  Stirling,  whom  we  have  from  the  beginning  intrusted  with  the  prosecntion 
of  this  work,  and  of  the  great  charges  already  bestowed  upon  it,  hath  not  taken  the 
root  which  was  expected,  partly,  as  we  conceive,  by  reason  of  the  incommodities 
ordinarily  incident  to  all  new  and  remote  beginnings ;  and  partly,  as  we  are  informed, 
by  want  of  the  timely  concurrence  of  a  sufficient  number  to  assist  in  it ;  but  especially, 
the  colony  being  forced  of  late  to  remove  for  a  time  by  means  of  a  treatie  we  have 
had  with  France.  Therefore,  having  taken  it  into  our  royal  consideration  by  what 
means  again  may  this  work  be  established  ;  and  conceiving  that  there  are  none  of 
our  subjects  whom  it  concerns  so  much  in  credit  to  be  affectioned  to  the  progress  of 
it,  as  those  of  your  number  for  justifying  the  grounds  of  our  princely  favour,  which 
you  have  received  by  a  most  honourable  and  generous  way,  we  have  thought  fit  to 
direct  the  bearer  hereof.  Sir  William  Alexander,)  Knight,*  unto  you,  who  hath  been 
an  actor  in  the  former  proceedings,  and  hath  seen  the  country,  and  knows  the  com- 
modities thereof;  who  will  communicate  unto  you  such  propositions  as  may  best  serve 
for  making  the  right  use  hereafter  of  a  plantation  and  trade  in  these  bounds,  for 
encouraging  such  as  shall  adventure  therein.  And  we  doubt  not,  but  if  yon  find  the 
ground  reasonable  and  fair,  you  will  give  your  concurrence  for  the  farther  prosecn- 
tion of  them.  And  as  we  have  already  given  order  to  our  advocate  for  drawing  such 
warrants  to  pass  under  our  seals  there,  whereby  our  loving  subjects  may  be  iVeed 
firom  all  misconstruction  of  our  proceedings  with  the  French  anent  New  Scotland, 
and  secured  of  our  protection  in  time  coming  in  their  undertakings  with  it,  so  we 
will  be  ready  to  contribute  what  we  shall  hereafter  find  we  may  justly  do  for  the 
advancement  of  the  work,  and  the  encouragement  of  all  that  join  with  them  to  that 
purpose.    Which  recommending  unto  your  care,  we  bid  you  forewell. 

King  Charles,  however,  did  not  bid  farewell  to  the  cause  by  writing 
this  memorable  epistle.  The  year  following  he  again  enjoined  upon 
the  privy  council  his  command,  "  that  Viscount  Stirling,  with  all 
such  as  should  adventure  with  him,  should  prosecute  the  work,  and 
be  encouraged  by  all  lawful  helps  thereimto,  as  well  by  completing 
the  intended  number  of  baronets  as  otherways."  When  in  Scot- 
land, also,  the  year  following,  his  majesty  in  person,  and  the  estates 
of  the  realm  in  parliament  assembled,  made  and  passed  a  statute 
^ct,  ratifying  the  act  of  the  convention  of  estates  In  1630,  whereby 
*hev  anproved  of  the  dimity  and  order  of  baronet ;  and  willing 
■na  ordaining  that  the  said  institution  should  stand  and  continue 
r  '^orce  with  all  rights,  liberties,  &c.,  thereunto  appertaining. 

rhe  letter  above  cited  from  King  Charles  to  tne  baronets,  wa« 
^tten  ten  years  before  the  time  when  he  erected  his  fatid  stan- 

Viscount  Stirling's  elde^*  -ion   afterwards  Viscount  Canada.    He  predeceased 
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d»d  at  Nottindiam.  Npr  was  the  appeal  which  he  made  unre- 
sponded  to.  Within  his  lifetime  about  one  hundred  and  twenty- 
three  heads  of  ancient  families,  most  of  them  being  free  barons, 
were  raised  to  the  hereditary  dignity  of  Baronet ;  and,  after  the 
Bestoration  and  down  to  the  Union,  the  same  title  was  conferred 
iipon  others,  together  "  with  all  the  privileges,  liberties,  immuni- 
ties, and  advantages  thereunto  belongmg,  and  with  no  less  liberty 
and  extent  of  right  in  all  respects  as  any  other  baronet  of  the  king- 
dom of  Scotland  at  whatsoever  time  past  had  obtained  or  enjoyed, 
and  still  possess  and  enjoy,  or  might  at  any  future  period  obtain, 
possess,  or  enjoy."  At  the  time  we  write,  this  noble  order  still 
enrols  a  hundrea  and  fifty  members,  of  whom  above  thirty  have  suc- 
ceeded, or  been  raised  to  higher  titles  of  honour.  This  body  forms 
the  hereditary  peerage  of  New  Scotland,  each  having  right  of  seat 
and  voice  in  tne  legislative  assemblies  of  the  province.  Of  tho 
land  CTanted  with  the  titles  conferred  by  Charles  I.,  amounting,  in 
the  whole,  to  about  1,800,000  acres,  most  of  it  remains  unlocated, 
whilst,  to  place  the  entire  baronetage  upon  the  territorial  footing 
intended  by  the  royal  founder  (and  which  would  require  two  and 
a  half  million  of  acres  in  all)  the  crown  has  still  vacant,  and  at 
its  disposal  in  Novia  Scotia,  24,088,623  acres. 

hi  the  preceding  narrative  we  have  traced  the  rise  and  progress 
of  the  colony,  and  the  order  instituted  to  advance  its  settlement, 
op  to  the  breaking  out  of  the  great  social  wars.  It  would  be 
twious  to  dwell  on  the  various  events  intervening  between  that 
wd  landmark  in  history  and  the  treaty  of  Paris  in  1763,  when 
Nova  Scotia  was  finally  restored  to  the  British  crown.  It  will 
suffice  to  say,  that  King  William  III.  in  1698,  that  is  to  say, 
seventy-three  years  subsequent  to  the  foundation  of  the  order, 
fonnaily  recognised  and  confirmed  the  patent  of  the  premier 
l>an^et — a  document  made  by  various  instruments  the  Magna 
Charta  of  the  Scottish  baronetage — by  passing  a  royal  warrant 
for  a  charter  of  novodamus,  on  which,  on  the  27th  of  June  in 
Aat  year,  infeftment  was  taken  as  authorised  by  former  deeds  at 
the  Oastlehill  of  Edinburgh,  and  duly  recorded  m  the  register  of 
seisins.  With  this  fact  upon  record,  it  cannot  be  pleaded  that  the 
^ffbts  of  Scotland,  and  of  Scottish  subjects  in  North  America, 
^d  not  fall  within  the  scope  and  fair  view  of  that  clause  in  the 
Act  of  Union  in  1707,  which  provides  that  "no  alteration  shall  be 
^e  in  the  laws  which  concern  Scottish  private  rights."  In 
1709  there  was  a  restitution  by  the  French  of  the  possessions  of 
^e  Scottish  crown,  overrun  by  them  and  usurped  during  the 
period  of  the  civil  wars ;  and  the  treaty  of  Utrecht,  concluded  four 

5®«r8  afterwards,  \^as  based  on  the  mtegrity  of  the  charters  of 
^naes  I.  and  Charles  I.  to  the  Alexander  family  and  the  baronets. 
Then  came  the  rebellion  of  1715.  In  1721,  meetings  of  the 
wonets  took  place  in  Edinburgh  relative  to  their  rights  and  privi- 
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leges ;  and  ten  years  later,  in  a  case  of  a  corresponding  nature, 
submitted  for  the  opinion  of  the  attorney  and  solicitor-generals 
Yorke  and  Talbot,  those  eminent  lawyers  laid  it  down — 

That  the  original  grantees  had  not  by  neglect  been  guilty  of  any  laches  of  a  kind 
to  create  a  forfeiture  of  the  rights  conveyed  by  their  charter  ;  that  the  country,  not 
having  been  yielded  by  the  crown  of  England  to  France  by  any  treaty,  the  conquest 
thereof  by  the  French  created,  according  to  the  laws  of  nations,  only  a  suspension  of 
the  property  of  the  former  owners,  and  not  an  extinguishment ;  that,  upon  the  re- 
conquest  of  it  by  General  Nicholson,  all  the  ancient  rights,  both  of  the  province  and 
of  private  persons,  subjects  of  the  crown  of  Great  Britain,  did  revive,  and  were 
restored  jure  potUiminii ;  that  the  crown  had  not  power  to  appoint  a  particular 
governor  within  the  bounds  in  question,  or  to  assign  lands  to  persons  desirous  to 
settle  there  ;  and  that  upon  the  whole  matter  they  considered  the  grantees  ought 
not  to  be  disturbed  in  their  possessions,  nor  interrupted  in  carrying  on  their  settle- 
ment of  the  lands  granted  to  them.* 

Three  years  later,  in  1734,  meetings  again  took  place  in  London 
of  the  baronets  of  Scotland,  on  the  subject  of  their  family  rights, 
but  nothing  is  distinctly  known  of  the  precise  nature  and  character 
of  the  steps  adopted.  Between  this  date  and  the  treaty  of  Paris, 
the  Scottish  rebellion  of  1745  interposes  itself.  But  shortly  after 
the  final  restoration  of  New  Scotland  in  1763,  down  to  the  break- 
ing out  of  the  revolt  of  the  United  States,  we  find  the  baronets 
working  vigorously  at  the  revival  of  their  diartered  prerogatives. 
First  in  1775  and  1776,  by  various  meetings  and  proceedings, 
they  revived  the  long  disused  distinction  of  their  Orange  ribbon 
ana  badge;  and  next,  in  1777,  they  appointed  a  standing  com- 
mittee of  their  number,  the  Earl  of  Home,  preses,  to  prosecute 
their  territorial  claims ;  they  had  prepared  a  plan  of  Nova  Scotia, 
describing  the  particular  grants  belonging  to  the  first  created  one 
hundred  and  eleven  members  of  the  order;  and,  together  with  this 
plan,  and  an  abstract  from  their  charters,  they  presented  a  memo- 
rial to  the  government.  This  document,  dated  the  7th  of  March 
1777,  and  signed  by  a  quorum  of  the  standing  committee,^viz.. 
Lord  Elphinstone,  Lord  Elibank,  Lord  Banfi*,  Sir  James  Grant 
and  Sir  Michael  Bruce,  adverts  in  the  preamble  to  the  institution 
of  the  order,  to  the  acts  of  parliament  confirming  its  rights,  tc 
the  endeavours  made  by  the  baronets,  from  1625  to  1645,  to  im- 
prove their  new  acquisitions  in  Nova  Scotia,  to  the  calamities  oi 
the  latter  portion  of  the  reign  of  Charles  I.,  which  soon  divertec 
their  attention  from  that  distant  country  and  engaged  them  in  the 
general  interests  of  the  nation,  and  to  the  seizure  of  the  province  b} 
*he  French,  in  whose  possession,  some  intervals  excepted,  it  hac 
remained  till  the  conclusion  of  the  peace  in  1762,  oy  which  il 
-nee  more  became  an  integral  portion  of  the  British  dominions 
U  Jien  proceeds  to  say — 

The  haronets  presume  that  no  prescription  of  land  can  operate  against  then 
"hile  their  property  was  forcibly  withheld  from  them  by  a  hostile  nation.    The; 

-    r;^gm,,imoW    'Otiin.-A—  9/  Eminent  Laipytr''*  (1816.)    Vol.  I.  pages  78  t< 
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en,  tberefore,  haTe  no  doabt  that  their  lands  haye  now  legally  reyerted  to  them,  and 
Ik  J  hsTe  directed  job  to  solicit  the  goyernment's  countenance  and  assistance  in 
■aklng  in  application  to  the  king  to  restore  them  to  those  rights  of  their  ancestors. 
IVe  difficulty  of  amembling  so  many  different  claimants,  may  haye  hitherto  preyented 
ft  lenenl  application.  And  the  impropriety  of  separating  particular  pretensions 
bm  the  general  interest  of  the  order  may  haye  hindered  individuals  from  advancing 
thdr  particular  claims.  But  we  flatter  ourselves  your  lordships  will  not  think  a 
gneral  application  now  too  late.  We  ask  not  fur  new  rights  ;  we  ask  only  the  pos- 
awioD  of  righta  already  established.  We  have  the  honour  to  rank  ourselves  with 
tboee  friends  of  goyemment  whose  attachment  to  the  laws  and  liberties  of  their 
cmmtry  hath  taught  them  seal  for  the  dignity  of  the  crown,  and  affection  for  the 
penoB  of  the  soTereign.  If  his  majesty  should  be  pleased  to  reinstate  us  in  our 
•Boeat  properties,  we  know  that  the  influence  which  might  arise  to  us  upon  the 
CtBtinent  of  America,  would  be  faithfully  employed  in  his  majesty's  service,  and  we 
latter  ourselves  might  be  of  some  importance  in  disseminating  the  principles  of 
gnoine  patriotism  and  loyalty. 

On  looking  at  the  Nova  Scotia  question,  the  first  impression  is, 
'  that  it  is  an  old  world  story,  going  back  to  the  days  of  good  King 
James.  But  the  fact  is,  the  proceedings  with  which  the  order  is 
now  engaged  immediately  connect  themselves  with  those  taken  in 
the  reim  of  George  lU.,  which  again  derive  themselves  from 
others  that  form  links  of  one  continuous  chain^  extending  through  a 
centory  and  a  half  of  troublous  reigns,  social  casualties,  and  na- 
tional catastrophes.  Since  James  I.  annexed  Nova  Scotia  to  Scot- 
land, that  "  the  use  of  its  dominion  might  arise  to  the  benefit  of 
his  ancient  kingdom" — since  he  devised  the  plantation  of  New 
Scotland  for  ever  "  to  promote  the  opulence,  prosperity,  and  peace 
<rf  his  native  subjects — since,  from  his  deathbed,  he  enjoined  a 

nveranoe  in  this  royal  work,  as  "  being  a  noble  purpose,  where- 
^  _ie  Scottish  baronets  in  particular,  and  the  whole  Scottish  na- 
tion generally,  would  have  honour  and  profit" — ^what  is  it  that  we 
and  our  ancestors  have  not  witnessed  ?  First,  a  throne  overturned 
«nd  saturated  with  a  monarch's  blood;  next  the  revolution  of 
1688;  next  the  rebellions  of  1715  and  1745 ;  next  the  loss  of  the 
TInited  States  of  America ;  next  Irish  convulsions,  Canadian  out- 
hreaks,  and  the  sanguinary  devastations  produced  by  the  French 
evolution,  and  the  long  Continental  wars  issuing  therefrom.  In 
PMsing  onward  with  our  task,  we  advert  to  these  memorable 
Kstorical  incidents  as  sign-posts  on  the  way,  to  indicate  whence  it 
comes  that  our  transaUantic  Scotland'  still  remains  in  an  im- 
pcopled  condition,  and  how  it  is  that  our  baronets  are  occupied  in 
««  year  1849  in  measures  for  the  revival  of  their  American  patri- 
^dal  rights.  These  measures  took  their  rise  at  the  period  of  the 
™t  famine  visitation ;  and  last  June  a  deputation  from  the  com- 
^.rttee,  consisting  of  the  Honourables  Sir  William  A.  Maxwell, 
^  J.  Ogilvie,  Sir  Frederick  Hamilton,  Sir  Thomas  M.  Cim- 
^ejbame,  and  Sir  Bichard  Broun,  Baronets,  placed  in  the  hands 
^  Earl  Grey,  colonial  minister,  a  "  Memorandums'^  stating  that 
^fi  objects  for  which  the  deputation  had  been  appointed  were 
"^'^old, — Ist,  To  present  a  copy  of  a  compilation  entitled  "  The 
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Nova  Scotia  Question,  with  observations  geographical  and  statia- 
tical — Historical  Summary  of  events  relative  to  the  Baronetage  of 
Scotland  and  Nova  Scotia—Roll  of  Existing  Members — List  of 
Charters,  and  Opinions  of  Counsel ;"  2d,  To  submit,  on  behalf  of  the 
Order,  that,  in  lieu  of  all  territorial  claims,  a  consolidated  grant 
shall  be  made  to  the  baronets  of  2,500,000  acres  of  the  vacant 
land  in  New  Brunswick,  upon  the  line  of  the  proposed  railway 
between  Halifax  and  Quebec  (which  line  will  pass  over  three 
hundred  miles  of  unsettled  temtory) ;  and,  3d,  To  place  in  the 
hands  of  her  Majesty's  government  a  formal  protest  against  the 
sale,  grant,  or  concession  of  any  of  the  vacant  territory  within  the 
province  of  New^  Scotland,  as  originally  bounded,  pending  the  set- 
tlement of  the  claim  of  right  now  urged  by  the  baronets.*  Further, 
since  the  commencement  of  the  last  session,  a  petition  from  Sir 
Richard  Broun  was  presented  to  the  House  of  Commons  by  Lord 
Marcus  Hill,  M.P.,  setting  forth  the  steps  taken  in  the  matter 
of  the  Halifax  and  Quebec  Kailway  and  Colonisation  project,  and 
praying  that  all  the  documents  and  reports  in  the  case,  together 
with  the  memorandum  placed  in  Earl  Grey's  hands  by  the  baro- 
nets, may  be  referred  for  the  consideration  of  a  select  committee. 

Lord  Marcus  Hill  presented  the  address  to  the  Queen  from  the 
House  of  Commons  two  sessions  back ;  and  in  the  expectation  that 
the  committee  sought  will  be  granted,  we  shall  conclude  this  article 
by  some  general  remarks,  groimded  so  far  upon  the  details  already 
given.  It  is  an  old  saying  as  regards  agriculture,  that  the  man 
who  can  make  two  blades  of  grass  spring  where  one  grew  before, 
is  entitled  to  be  considered  a  public  benefactor ;  and  we  see  no 
reason  why  the  efforts  of  a  committee  formed  for  the  purpose  of 
adding  two-and-a-half  million  acres  of  land  to  the  temtonal  sur- 
face of  Scotland  should  be  regarded  with  public  indifference.  Already 
we  have  adverted  to  the  institution,  by  James  I.,  of  the  Irish  So- 
ciety of  London,  to  aid  and  advance  the  Ulster  plantation.  In  the 
recent  work,  ^^  Ireland ;  its  Scenery j  Character^  cfec,"  by  Mr  and 
Mrs  S.  C.  Hall,  it  is  stated,  that  "  for  above  two  centuries  after 
the  establishment  of  the  plantation,  the  Irish  Society  were  as  utterly 
unacquainted  with  their  estates  as  if  they  had  been  situate  in 
Kamtschatka." 

Bat  of  late,  says  the  Times,  in  reviewing  the  book  named,  that  body  has  been 

^v'mposed  of  men  of  high  character,  possessed  of  great  energy,  and  influenced  by 

tound  and  rational  views  ;  and  the  consequence  has  been,  that,  while  they  have 

<iken  care  to  inform  themselves  of  everything  relating  to  the  estates  under  their 

atrol,  they  have  wisely  and  zealously  insisted  on  the  intentions  of  James  being 
^<»rried  fully  into  execution.  They  have  considered  themselves  what  in  truth  they 
.«>e — trustees  for  the  benefit  of  the  Irish  people ;  and  their  exertions  to  promote  the 

elfai'e  of  the  inhabitants  of  the  county  of  Londonderry,  and  to  force  the  city  oompa- 
'*nple  of  improvement  to  other  landlords,  ought  to  secure  for  them 


"•▼O' 


"^yy  --XD-    V-  ih't^  ^^^/»^^«/#.-r  1*^^  ^"otett,  seo  Moruxng  Herald^  17th  October 
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the  ipprobfttioii  and  the  gratitude  of  every  real  friend  of  Ireland.    Actuated  by  a 

aaneere  and  earnest  desire  to  benefit  the  possessions  of  the  companies,  to  ameliorate 

Uie  eondition  of  their  tenants,  and  to  promote  their  moral  and  intellectual  improve- 

■eot,  the  present  members  of  the  Irish  Society  hare  done  everything  which  they  had 

the  power  to  do  to  secure  the  advancement  of  their  just  and  beneficent  designs. 

Nothing  has  been  oTerlooked  or  neglected.    The  cultivation  of  the  soil,  the  houses 

ef  the  tenants  and  cotters,  the  fisheries  near  Coleraine,  the  manufactories  within  the 

Strict,  the  charitable  institutions  within  the  city  and  county  of  Londonderry,  and  the 

edeatioa  and  improyement  of  the  young,  have  one  and  all  received  the  most  minute 

attention ;  and  there  cannot  be  a  doubt,  if  the  liberal  and  enlightened  men  who  at 

pment  exercise  jurisdiction  over  these  estates  be  not  prevented  from  fully  carrying 

oit  their  views,  that  both  the  moral  and  physical  condition  of  the  inhabitants  will  be, 

befioe  long,  improved  to  an  extent  which  cannot  fail  to  have  a  powerful  and  beneficial 

efwt  npon  eiery  other  portion  of  Ireland.    Had  the  Irish  Society  in  former  times 

acted  with  the  same  zealous  spirit  in  which  it  is  at  present  discharging  its  duty, 

Ireland  would  not  have  been  in  the  condition  which  it  now  is.    Had  the  estates  of 

the  companies  been  cultivated  as  they  ought  to  have  been,  and  had  the  moral  im^ 

pioTcment  of  the  tenants  been  properly  attended  to,  it  is  not  too  much  to  suppose 

that  prosperity  and  comfort  would  have  extended  to  other  counties  from  the  county 

of  Londonderry,  and  that  civilisation,  and  the  blessings  which  flow  from  it,  would 

have  been  communicated  to  the  whole  Irish  people.    Entertaining  such  views,  it  is 

impossible  that  we  should  be  indi£fcrent  to  the  recent  proceedings  of  the  Irish  Society, 

or  that  we  should  fail  to  give  them  every  encouragement  in  our  power  to  pursue  the 

predentand  honourable  course  of  action  on  which  they  have  lately  entered.    If  they 

neoeed,  their  success  will  be  an  ample  reward  for  all  the  abuse  which  may  be  heaped 

npon  them ;  and  whatever  the  Irish  patriots  of  the  present  day  may  assert,  they  may 

rest  assured  that  the  effort  which  the  members  of  the  Society  are  making  for  the 

iaprovement  of  Ireland,  even  should  it  unfortunately  have  no  result,  will  be  grate- 

faUj  remembered  by  posterity. 

These  observations  we  have  quoted  at  full  length,  for  they  have 
a  doable  bearing  upon  the  question  of  the  revival  of  Scottish  baronet 
rights,  and  Scottish  baronet  duties,  in  the  western  hemisphere. 
The  active  conduct  of  the  Irish  Society  of  the  present  reign,  after 
a  torpor  of  two  centuries,  is  a  noble  precedent  for  our  baronets  to 
follow ;  and  the  enlightened  approbation  of  the  proceedings  of  the 
former  corporation,  by  the  leading  journal  of  Europe,  reads  a  les- 
wn  for  the  instruction  of  our  daily  and  weekly  Scottish  press  as 
I'egards  the  latter.  There  can  certainly  be  but  one  opiuion  through- 
out society  as  to  the  immense,  the  xinspeakable  benefits  that  would 
flow  to  Scotland  from  such  a  re-annexation  as  what  the  restitution 
to  the  baronetage  of  its  territorial,  political,  commercial,  and 
seignorial  privileges  in  British  North  America  implies.  If,  during 
t^o  hundred  years,  such  as  haVe  been  the  past,  and  notwithstand- 
1^  the  drawbacks  occasioned  by  civil  convulsions,  voluntary  ne- 
glect, want  of  agricultural  knowledge,  absence  of  mechanical  power, 
iJitercourse  disabilities,  &c. — the  addition  of  818,344  acres  in 
Ulster,  to  the  private  resources  of  fifty-five  of  the  livery  com- 
panies of  London,  has  been  the  means  of  studding  the  vicinity  of 
Ae  Mansion-house  and  St  Paul's  with  (instead  of  poor  unions  and 
yorkhouses)  three  spacious  halls  of  wealth,  patronage,  and  influence, 
ni  which  the  goldsmiths,  the  merchant  tailors,  the  ironmongers, 
^^Iters,  clothworkers,  drapers,  mercers,  &c.  hold  their  periodical 
•^emblies ;  what,  under  all  the  facilities  which  peace,  science,  edu- 
cation, civilisation  give,  would  be  the  aggregate  benefit  which 
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Scotland  would  reap,  during  the  next  two  centuries,  from  the 
addition  in  Nova  Scotia  of  16,000  acres  to  the  private  patrimony 
of  each  of  those  one  hundred  and  fifty  corporations-sole — the 
baronets  f  At  a  moment  when  Glasgow  contains  a  Paria  popula- 
tion of  30,000  vagrants,  eating  like  a  cancer  into  her  vitals,  and 
when  every  lane  and  alley  in  Edinburgh  is  overcrowded  with 
fellow-beings  whose  condition  is  a  living  death,  it  may  be  well  for 
the  inhabitants  of  Scotland  at  large  to  lay  to  heart  that  colonisation 
abandonment  in  New  Scotland  is  both  a  sin  and  a  disgrace.  Why 
is  it  that  a  tenth  of  the  people  of  Scotland — 250,000  souls — are  iu 
a  state  of  abject  pauperism?  How  comes  it  that  begging  appeals, 
soup-kitchen  expedients,  and  relief  boards,  are  ever  and  anon  re- 
quirements in  a  state  which  ought  to  be  the  wealthiest  and  the 
happiest  in  Christendom  ?  Is  it  because  we  have  unfaithful  rulers, 
men  who  serve  the. crown  merely  for  the  emoluments  of  place?  or 
is  it  because  we  have  no  Scottish  patriots  in  the  present  age,  in 
the  right  sense  of  that  word? — no  men  amongst  us  with  hearts  to 
love  their  country  and  people — with  genius  to  devise  improvements 
for  their  kind — men  of  purpose  and  courage  to  benefit  and  bless 
the  age  by  working  for  it?  It  cannot  oe  said,  with  banking 
palaces  rearing  their  heads  in  all  parts  of  our  chief  cities,  with 
insurance  halls,  and  commercial  companies  for  gain-making  of  every 
kind  and  description,  that  there  is  any  lack  of  lucrative  industry 
in  respect  to  things  appertaining  to  man.  And  yet  man  himself^ 
the  masterpiece  of  the  creation,  for  whom  all  earthly  things  are 
made  and  snould  be  administered — man  himself^  who  is  better  than 
houses,  or  land,  or  railways,  or  ships,  or  any  work,  or  institution, 
is  a  drug,  a  worm  1  Since  the  year  1822  we  have  had  a  multitude 
of  cattle-shows  for  the  exhibition  of  fat  kine:  have  we  ever,  during 
that  period,  had  an  exhibition  of  lean  humanity  ?  It  would  be  a 
spectacle  worth  coming  to  see  from  the  remotest  comers  of  the 
earth,  were  the  Highland  and  Agricultural  Society  of  Scotland  to 
drop  for  a  season  their  character  of  food-production  promoters,  for 
that  of  food-consumption  promoters,  and  to  hold  for  once,  on  the 
Green  of  Glasgow,  an  exhibition  of  those  men,  women,  and  chil- 
dren in  Scotland,  who  are  living  on  whisky  and  tobacco,  instead  ol 
beef  and  beer.  We  can  appreciate  the  talent,  and  build  monuments 
•;o  the  memory,  of  the  novelist  in  whose  pages  James  I.  re-livjBfl 
nnd  occupies  the  position  of  a  crowned  buffoon.  But  Ulster  is  hia 
a^^anding  monument;  for  there,  as  Leland  observes  truly,  ''the  expe- 
icnce  of  affes  bears  the  most  honourable  testimony  to  the  design, 
'nd  Ireland  must  gratefully  acknowledge  that  there  were  the  first 
oundations  laid  of  its  af&uence  and  security.'-  No  testimonial  on 
^»s  native  shore  perpetuates  the  remembrance  of  that  great  man, 
»'^se  duly  supported  efforts,  in  the  close  of  the  17tn  century, 
>uxd  have  laia  the  foundations  of  another  Scotland  on  the  Darien 
.T^mna  in  f.lipcf  rftlionrnp  «**'»ial  and  ^di'^^Ational  amenities  which 
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make  a  nation  powerful,  glorious,  and  opulent  in  all  the  exalted 
senses  of  those  terms.  True  it  is,  like  James  the  First,  Patterson 
has  left  on  a  foreign  strand  a  prouder  memento  than  any  other 
Soottishman  who  ever  crossed  the  T^ed,  namely,  the  Bank  0/ 
Enahnd.  Bnt  he  died,  nevertheless,  neartbroken  in  that  cause 
wbch  was  the  cause  of  man^  not  of  mammon.  It  is  to  the  fact  that 
as  a  people  we  have  obeyed  the  divine  commandment,  "  Be  fruitful 
and  multiply — replenish  the  earth  and  subdue  it"  only  in  half;  it 
is  to  the  fact  that  we  have  neglected  the  dying  injunction  of  James 
L  "  Persevere  for  the  furtherance  of  that  royal  work,  the  plantation 
of  New  Scotlandj  that  it  may  be  brought  to  a  full  perfection ;"  it  is 
to  the  fact  that  we  have  declined  from  the  standard  excellence  of 
those  tunes  in  which  Scotland  could  subscribe  the  one-half  of  her 
whole  circulating  medium  to  colonising  enterprise,*  that  we  have 
become  a  nation  old  in  weakness,  old  in  misery,  old  in  crime. 

A  protuberant  pig  and  a  plethorio  sheep  don't  look  weU,  says  a  leading  aiitho- 
^^i  by  the  side  of  a  half-fed  cottager.  It  suggests  an  odious'  comparison.  It 
Mltiplies  bitter  reflections.  How  much  does  it  take  to  rear  a  prize  ox !  How  much 
ft  liboiirer's  family  I  Which  of  the  two  has  the  greatest  claims  upon  landlord  kind- 
MM  ind  care  I  Poignant  questions  these,  and  not  to  be  listened  to  with  a  deaf  ear. 
^  draining,  deep  furrow  ploughing,  turnip  feeding,  breed  improvement,  these  are 
*I1  txeellent  in  their  time  and  place  ;  and  profitable  too  are  these  manifold  essays  on 
Sone,  catch-meadow,  chick-weed,  &c.  for  which  premiums  have  been  offered,  and 
prixes  bestowed.  But  of  a  truth,  surrounded  on  all  sides  with  mortgaged  landlords^ 
buknpt  tenants,  and  starring  labourers,  we  have  had  rather  too  much  of  that  for 
which  his  Grace  of  Norfolk  stopped  the  mouth  of  Farmer  Oliver,  at  the  Steyning 
Hricnltaral  show,  viz. :  **  Talk  about  caUle,  and  ooruy  and  roots,  and  things  of  that 
^aeription:' 

Since  this  memorable  observation  was  uttered,  "  we  have  (accord- 
ing to  the  Times)  turned  the  comer  of  a  grand  impediment,"  viz., 
the  com  laws.  And  with  their  repeal,  the  days  of  landocracy  inat- 
tention to  the  state  and  condition  of  the  under  ranks  are  drawing 
to  a  close.  The  sons  of  the  plough  will  get  wise  in  their  genera- 
tion, even  as  the  sons  of  the  power-loom  are  wise.  Such  reflec- 
tions  on  agricultural  policy  as  this  — 

YoQ  will  feel  that  to  have  raised  the  labourers'  condition  to  the  social  scale 
^w  in  act  more  important  on  public  grounds,  and  more'  gratifying  for  private  consi- 
^^ttioos  than  it  would  have  been  to  have  filled  Great  Britain  with  mammoth  oxen, 
or  to  have  resvseitated  the  unhappy  victims  of  the  sirens'  arts^ 

^  yet  bear  humanity-blessing  fruit.  Nor  as  regards  colonisation 
mo?ements,  will  the  men  who,  like  the  prophet  of  old,  have  been 
«*widinff  between  the  living  and  the  dead,  have  for  ever  to  use  the 
reproachful  objurgation, 

^e  have  piped  onto  yon  and  ye  have  not  danced,  we  have  mourned  unto  you  and 
7*  We  not  lamented. 

*  "Hie  Darien  Scheme,  projected  by  Patterson  in  1695,  was  supported  by  Fletchei 
•f  Stltoon  and  the  whole  Scottish  nation.  At  this  time  £800,000  was  the  whole 
^''^iiUtuig  mediam  of  Scotland,  and  half  of  that  sum  was  vested  in  Dariea  stock. 
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The  voice  of  one  who  being  dead  yet  speaketh,  will  arouse  int< 
action  the  nobler  spirits  of  the  age : 

All  the  gaudy  efflorescence  of  an  affluent  and  high  aristocracy  is  bat  tinsel  an( 
Tanity  when  compared  in  respect  ^  importance  with  the  substantial  wellbeing  of  thosi 
thousands  and  millions  who  ovenpread  the  ground-floor  of  our  social  and  politiea 
edifice.  To  elevate  this  lowest  platform  of  humanity — the  platform  of  humble  life- 
is  the  best  object  on  this  side  of  death  to  which  patriot  or  philanthropist  can  conae 
crate  their  labours.  * 

The  non-plantation  of  our  colonial  dominion  wastes,  the  volun- 
tary neglect  by  our  baronets  of  the  cause  which  is  identified  wit! 
the  bestowal  of  tlieir  family  honours,  will  yet  be  esteemed  by  then 
not  only  as  "  a  selling-  of  their  souls  for  that  which  is  naught,' 
but  with  them  the  bodies  of  thousands,  and  ten  thousands,  who  an 
dependent  upon  their  ranks.f  Neither  whilst  the  saying  holdj 
good  in  the  material  world,  "  Gntta  cavat  lapidem  non  vi  sed  scepi 
cadendo^'^  will  the  periodical  droppings  upon  the  flinty  heart  of  sud 
tears  of  moral  suasion  as  these  prove  ineflfectual :  — 

There  is  not  a  father  by  whose  side,  in  his  daily  or  nightly  walks,  these  creaturei 
(the  forlorn  destitute  young)  pass ;  there  is  not  a  mother  among  all  the  ranks  o 
loving  mothers  in  this  land  ;  there  is  no  one  risen  from  the  state  of  childhood,  bu 
shall  be  responsible  in  his  or  her  degree  for  this  enormity.  There  is  not  a  countr] 
throughout  the  earth  in  which  it  would  not  bring  a  curse.  There  is  no  religion  upoi 
earth  that  it  would  not  deny ;  there  is  no  people  upon  earth  it  would  not  put  to  shame.  X 

In  the  file  6f  the  Scottish  Herald  for  November  1844,  we  fine 
in  the  speech  made  by  Sir  Kichard  Broun  to  the  general  meeting 
of  baronets  which  appointed  the  committee  for  Nova  Scotij 
rights,  the  following  passage  :  — 

The  appointed  mission  of  this  nation  is  evidently  to  people  the  boundless  regioni 

of  North  America  with  a  race  of  men  possessing  the  purest  religion,  inheriting  th< 

richest  literature  and  proudest  history,  and  endowed  by  nature  with  the  largest  shar< 

of  personal  energy,  perseverance,  moral  courage,  self-command,  habits  of  order  an( 

industry ;  and,  in  a  word,  possessing  the  highest  degree  of  aptitude  for  practica 

civilisation  of  any  race  which  the  world  has  yet  seen.    But  extensive  plans  of  paupei 

emigration  are  not  any  better  than  penal  emigration.     We  have  no  right  to  cast  out 

among  other  nations,  or  on  naked  shores,  either  our  poverty  or  our  crime.    This  ii 

not  the  way  in  which  a  great  and  wealthy  people  —  a  mother  of  nations — ought  t< 

colonise.     Is  it  necessary,  then,  in  addressing  you  whose  special  and  glorious  heir* 

dom  it  is  to  extend  Scotland  over  her  boundless  and  exhaustless  domains  in  th< 

western  hemisphere,  that  I  should  enlarge  upon  the  deep  and  paramount  obligatiom 

which  rest  upon  you  to  take  up  and  carry  out  the  original  objects  of  your  order 

Arc  you  not,  by  the  grace  of  former  sovereigns  of  this  realm,  really,  and  truly,  and 

exclusively,  the  High  Steicards  of  Scotland  in  things  that  will  concern  the  gran* 

leur,  and  the  welfare,  and  the  industry,  and  the  peace,  and  the  wealth,  and  iht 

>appiness  of  her  people,  on  either  side  of  the  Atlantic,  to  the  end  of  time  t    Whal 

^he  motto  of  the  royal  ensigns  of  Scotland's  supremacy,  on  her  own  national  orosf 

/uater-charged,  which  it  is  yours  to  plant  on  the  nascent  towers  and  citadels  of  thai 

.hich  must  ever  be  the  arx  et  domicUium  of  British  power  in  the  western  world!   li 

*>  *^'^t  this — **  Munit  hoBC,  et  altera  vincit  V^  Methinks,  then,  for  these  ends,  identifiec 

'^   .hey  are  with  the  wants  and  the  wishes  of  millions  who  are  ready  to  perish,  th< 


tdlmers. 

ide  8  ^*'*'**  '^^  "  '-^-'^'^  ^cv  '^refiultt^  "     ^i^^^ond't  Colonial  Magazine  foi 
^ast  184^ 
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diifalry  of  a  thousand  generations  ooght  to  stimulate  your  ranks.  Is  it  not  disgrace- 
ful to  Uie  honour,  and  the  manhood,  of  all  connected  with  it,  that  with  family  distinc- 
tions, &nd  ancestral  recollections,  and  posterity  claims,  and  national*  obligations,  and 
ooBBOD  rights  such  as  no  other  body  of  the  nobility  in  Christendom,  except  ourselves, 
inlierit,  that  there  is  not  in  any  one  parish  or  village  in  Scotland,  a  single  club  for 
my  porpose  of  utility  whatsoever^ — even  those  supported  by  penny-a-week  subscrip- 
tioos— thatiBnot  an  institution  more  profitable  to  society,  and  therefore  more  useful  and 
sstiaable,  than  the  baronetage  itself !    Is  this  state  of  things,  then,  to  continue  ! 

Smce  that  date,  in  a  pamphlet  published  in  1837,  entitled  "  The 
Nova  Scotia  Question,  in  connexion  with  the  relief  of  Highland 
and  other  destitution,"  Sir  Richard  observes — 

We  hare,  of  late,  had  three  visitations : — I.  Free-trade  delusion,  scattering  seeds 
^eh,  if  left  untended,  will  shortly  spring  up  in  worse  forms  than  that  of  *  armed 
jwuis.'  Railway  maniay  uniting  the  inordinate  lust  that  actuates  the  money-monger- 
io;  classes ;  and  eorn-law  repeal,  breaking  in  upon  the  apathy  that  congeals  the 
luded  aristocracy.  If  we  are  to  lay  these  startling  lessons  aright  to  heart,  we  will 
Nc  that  Providence  is  shutting  us  up  to  that  course  by  which  we  shall  substitute  the 
cooqaests  of  peace  for  the  trophies  of  war,  by  adding  new  regions,  not  to  the  blood- 
stained  ear  of  some  selfish  despot,  but  to  the  hearth-seats  and  the  uses  of  the  British 
fimilj.  We  have  masses  of  starring  compatriots  in  different  districts  of  Scotland, 
^ogiind,  and  Ireland,  far  outnumbering  the  three  armies  at  Waterloo ;  and  now  is 
the  time  for  another  sort  of  rivalry  than  the  battles  of  the  senate  or  the  field.  In 
Ireland,  £8,000,000  of  money,  and  130  workhouseR,  is  the  penalty  superadded  to  the 
&iaine  and  the  pestilence  which  there  devastate  the  people.  Shall  we  in  Scotland 
^ut  the  recurrence  of  a  third  visitation,  or  shall  we  now,  by  a  general  movement, 
eniari^e  our  borders  by  diffusing  our  population  over  our  majestic  outlying  confines  ! 
It  will  be  found  the  truest  policy  to  husband  our  internal  and  draw  out  our  external 
'tsonrees. 

And  finally,  in  his  recent  addi'ess  to  the  committee  of  baronets, 
on  the  16th  of  October  last,  these  remarks  occur : — 

^e  seek  the  restitution  of  our  rights  and  privileges  on  the  highest  of  all  public 
coonderations  ;  and  we  say  further,  that  their  restitution  to  the  fullest  extent  com- 
P^ble  with  the  advanced  state  of  society  can  be  urged  upon,  and  is  supported  by,  the 
DMM  exalted  principles  of  national  justice,  humanity,  and  policy.    What  would  be 
the  practical  working  out,  by  the  baronets  of  Scotland,  of  that  well-devised  code  of 
politj  which  their  charters  contain,  but  simply  this — the  creation  in  British  North 
^riea  of  a  reflex  of  Scotland,  not  as  what  she  was  in  the  dark  periods  of  her  feudal 
Titeo,  not  as  what  she  now  is,  ulcered  over  with  the  worse  than  pit  and  gallows 
l^OBda^  of  pauperism — but  what  she  ought  to  be,  and  will  and  shall  be,  when  her 
Hitnral  resources  are  fully  developed,  and  when  want,  ignorance,  and  vice  are  gene- 
rally put  down,  by  means  of  that  noble  and  ever-active  and  efficient  machinery  in  her 
thordies  and  in  her  schools,  which  has  already  made  her  the  best  bulwark  of  the 
^''iHefltaat  faith,  and  the  purest  exemplar  to  Europe  of  whatever  is  highest  in  mon- 
aichieal  loyalty,  in  constitutional  fidelity,  in  industrial  enterprise,  and  in  social  worth. 
^  properties  belonging  to  the  baronets,  two  and  a  half  million  acres — half  the 
*^\t  anrfiice  of  England  and  Wales — if  selected  in  consolidated  blocks  of  seven 
l>u«iiiet  each,  would  put  a  simultaneous  plantation  machinery  at  work  in  New 
Bnmswick,  equivalent  to  that  which  would  be  produced  by  upwards  of  twenty  new 
^rperate  associations.    But  no  mere  commercial  company  can  do  the  work  that  this 
^er  united  can  accomplish.    For  the  prestige  of  an  old  nobility,  in  the  heading  of 
so  enterprise  of  this  description,  is  a  thing  which  money  cannot  manufacture,  nor  a 
*wpung  sovereign  create,  nor  a  democratic  government  countervail.    Hence,  if  we 
ve  cTer  to  have  a  crmade  of  peace  to  the  western  hemisphere,  its  leading  staff  can 
*Ioiie  be  wielded  by  the  baronets  of  Scotland — a  body  whose  family  honours  are  iden- 
'i^  with  this  cause,  and  whose  hereditary  titles  render  it  onerous  that  they  should 
•dvance  it  in  every  age  and  reign.    In  this  view  of  the  case,  well  may  the  writer  of 
<^  of  the  letters  on  £e  table — one  of  the  most  intelligent  and  loyal  men  in  Nova  Sco- 
fis~remark:  *  The  offer  of  the  baronets  ta  take  the  new  grants  of  16,000  acres  each, 
in  lieo  of  their  original  grants,  is  one  of  favour  to  the  imperial  government  and  to  the 
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colony.'  That  it  is  both,  will  be  a  question  to  no  mind  in  which  dwells  any  coirc* 
perceptions  of  public  virtue.  No  nation  was  ever  so  gifted,  so  fitted,  as  is  Scotlai 
for  colonisation  enterprise.  And  when  the  150  baronies  and  regalities  of  her  bat 
nets  become  not  cesspools  for  the  reception  of  such  drift  as  the  ravages  of  hanger  ai 
want  ever  and  anon  waft  across  the  Atlantic,  but  plantation-adjuncts  to  our  Sabba 
and  industrial  schools,  where  the  rising  generations  of  generous  Scottish  youth  ' 
continually  being  trained  in  the  pathways  of  religion  and  science — ^who  can  estii^' 
the  moral  and  social  excellences  of  such  a  course,  or  shall  dare  to  arrest  it  in  its  < 
ward  progress  to  so  glorious  a  consummation  I 

But  enough :  we  have  been  speaking  for  the  poor  in  the  unc 
grades  of  life  in  most  of  the  preceding  paragraphs.  We  will  cl< 
this  article  by  also  saying  something  for  the  poor  in  the  upj 
circles.     Sir  Ilobert  Peel,  in  the  session  of  1844,  mentioned  in 

Elace  in  ParUament,  that  since  his  then  recent  accession  to  office 
ad  received  applications  for  government  appointments  from  no  1 
a  number  than  twenty-two  thousand  persons.  How  many  of  tb' 
were  indigent  Scottish  gentlemen  ?  Referring  to  the  nepotism 
the  only  Scottish  member  of  the  baronetage  who  has  a  seat  in  i 
cabinet,  a  daily  paper  has  just  observed — "  Were  Christopher  i 
at  the  Admiralty  to-morrow,  the  Slys  would  soon  be  as  j?rea1 
family  as  are  the  Elliotts."  But  when  the  rights  of  the  Scott 
baronets  are  restored,  no  Scottish  gentleman  need  beat  at  any  d< 
in  Downing  Street  for  honourable'  employment ;  nor  need  a 
apprehensions  be  felt  on  account  of  the  diminution  of  state  pati 
nage  which  will  attend  the  army  and  navy  retrenchments  conte 
plated  by  Mr  Cobden.  In  his  review  of  Tracts  on  the  Com  Lat 
m  the  first  number  of  the  North  British  Review^  (May  184 
Dr  Chalmers  remarks — 

We  profess  ourselves  to  be  not  so  confident  as  many  of  some  great  econoi 
good  that  is  to  come — some  vast  enlargement  to  the  capabilities  and  wealth  of  < 
nation — from  the  abolition  of  the  com  laws.  Were  the  sea  to  recede  ten  milei  fi 
our  shores  all  round  the  island,  and  leave  an  exterior  margin  to  that  extent  of  arc 
land,  there  might  take  place  some  such  expansion  in  our  affairs  as  this  would  g 
rise  to. 

Now,  the  reannexation  of  New  Scotland  to  Old  Scotland  woi 
do  more  than  add  ten  miles  of  circular  coast  to  our  native  land 
it  would  treble  the  surface  acreasre  of  our  natal  soil — and  be  sud 
mighty  and  permanent  enlargement  of  the  national  capabilities  a 
wealth,  as  to  bring  prosperitjr  and  ease  alike  to  our  cottages  a 
halls.  This  is  worth  considering,  at  a  juncture  when,  in  1 
sister  isle. 

From  every  side  we  hear  the  crash  of  falling  families  and  fortunes;  when  m. 
>er8  of  the  old  patrician  houses,  the  most  ancient  and  aristocratic  in  the  land, 
.aily  becoming  outcasts  and  beggars — when  one  commoner,  supposed  to  be 
wealthiest  and  safest  proprietor  of  the  south,  flies  in  disguise  from  his  ancient  cat 
lone  and  unattended,  to  avoid  the  inconveniences  of  the  Gazette — and  when  anol 
:entleman,  with  a  nominal  rent-roU  of  £10,000  per  annum,  lately  high  sheriff  i 
uost  important  county,  is  now  waiting  at  the  office  of  the  poor  law  commission 
'^'Niri-n.r  'Ar  the  appoiutmcnt  of  a  vice-guardianship; — * 
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Again,  whilst  in  the  Old  World, 

iUIaroandns  is  conyalsed  by  the  agonies  of  great  nations;  whilst  goyernments 
wfcidi  lately  seemed  likely  to  stand  for  ages,  haye  been  on  a  sudden  shaken  and 
Oferthrown ;  whilst  the  proudest  capitals  of  western  Europe  haye  streamed  with 
^lood;  whilst  all  eyil  passions — the  thirst  for  yengeance — the  antipathy  of  class  to 
^1^88,  of  race  to  race — haye  broken  loose  from  the  control  of  diyine  and  human  laws  ; 
^Hubt  fears  and  anxiety  haye  clouded  the  faces  and  depressed  the  hearts  of  millions ; 
vHiilst  trade  has  been  suspended,  and  industry  paralysed,  the  rich  haye  become  poor, 
lUid  the  poor  poorer ;  whilst  doctrines  hostile  to  all  sciences,  to  all  arts,  to  all  indus- 
try, to  aJl  domestic  charity—Kiootrines  which,  if  carried  into  effect,  would  in  thirty 
yean  ondo  all  that  thirty  centuries  haye  done  for  mankind — haye  been  ayowed  from 
ibetribane^and  defended  with  the  sword  ;~* 

Whilst  looking  eastward,  such  things  prevail ;  and  whilst,  in  the 
New  World, 

With  the  colonies  crying  out  for  more  labour,  and  the  parishes  for  lower  rates, 
it  is  moch  to  be  feared  that  both  parties  will  be  content  with  a  shipment  of  pauper 
ootcuta — the  dregs  of  the  streets,  the  leayings  of  the  unions,  and  the  sweepings  of 
the  gftols;  whilst  thus,  at  no  distant  date,  our  colonial  pasture-lands  will  be  swept  by 
A  doQd  of  metropolitan  yice,  ignorance,  infamy,  and  dirt ;  whilst  the  foundations  of 
■cw  states  will  be  laid  in  the  squalor  of  unredeemed  misery — will  grow  up  amid 
^  InuUlity  of  untutored  barbarism — and  will  be  consecrated  by  the  execrations  of 
Upmost  reckless  blasphemy;  whilst,  instead  of  a  human  polity ,  we  shall  haye  created 
*  pttdemonium,  and  conyerted  that  which  might  haye  become  a  great  etnpire  into  a 
TOoas  democracy ; — + 

Whflst  these  and  other  such  considerations  press  in  upon  us 
from  every  side,  now  is  the  time  for  Scotland  to  awake,  and  to  take 
up  the  functions  of  her  high  colonisation-calling  in  British  North 
America.  With  her  it  is  yet  called  "  to-day."  Let  her  occupy 
*Kke  her  opportunity  and  vantage-groun"d.  Let  her  reassert  and 
exercise  her  birthright  interests  in  the  western  world.  Steam  has 
Drought  Glasgow  and  St  John  as  near  to  each  other  in  1849,  as 
yere  Leith  and  London  in  1825.  Let  all  ranks,  then,  and  classes 
m  Scotland  lay  shoulder  to  shoulder  to  achieve,  in  the  present 
feign,  a  nobler  boast  than  that  of  James  L,  namely,  that  he  had 
^e  the  Tweed  the  heart-stream  of  a  united  kingdom.  Let  it 
be  ours  to  make  the  Atlantic  the  heart-ocean-atream  of  one  mighty 
nionarchy — of  a  Great  Britain  indeed.  Free-trade  measures  have 
aertroyed  that  which  is  the  essence  of  colonies — ^we  mean  protec- 
tion. Let  us,  so  far  as  New  Scotland  is  concerned,  destroy  there 
4e  very  name  of  colony,  by  merging  it  in  re-annexation  to  the 
pwent  realm.  That  integral  part  ana  portion  of  Caledonia  must 
neither  be  lost  nor  given  away.  We  are  told  that  "  the  new 
movement  in  favour  of  financial  reform  will  correct  many  of  the 
•nomalies  of  national  government,  and  prevent  the  younger  sons 
of  peers  from  being  quartered,  as  hitherto  has  been  the  system,  on 
Refinances  of  the  country;"  and  a  paragraph,  headed  a  "  Peer^s 
^r^icience^'*^  is  travelling  the  round  of  the  provincial  press,  showing 
what  the  shadow  of  these  coming  yearly  loppings  off  of  £10,000,000 
w  already  eflFecting  as  regards  establishment  reductions  and  stud 

•  >facaiilay'8  Hittory  of  Europe.  f  Times,  1848. 
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Earlngs-down.  Let  the  prescience  of  the  thirty  peers  and  160 
aronets  forming  the  Nova  Scotia  order  be,  to  cast  out  150  sheet 
anchors  into  that  portion  of  the  ancient  royal  province  now  called 
New  Brunswick ;  let  them  plant  upon  their  baronies  and  regalities 
there  150  Scottish  clans ;  let  this  work  be  done  on  the  broad  prin- 
ciple, and  for  the  beneficent  ends  contemplated  by  the  royal 
founder,  namely,  "  the  opulence^  the  prosperity^  andpeace^^  of  all  his 
subjects;  and  when  that  day  comes,  the  Baronetage  of  Scotland  and 
Nova  Scotia  will  be  a  state-institute  twice  blessed,  blessing  both 
the  mother  and  the  daughter  country.  The  plantations  of  oui 
domains  on  the  southern  banks  of  the  St  Lawrence,  on  a  grand 
and  comprehensive  scale,  is  such  an  undertaking  as  to  throw  into 
the  shade  all  other  devices,  plans,  projects,  and  enterprises  of  the 
affe ;  and  the  men  in  Scotland  who,  after  the  memorable  warnings 
01  the  last  few  years,  shall  dally,  patter,  and  equivocate  with  theii 
plantation  duties,  are  to  be  accounted  such  as,  in  a  former  era, 
would  have  played  the  coward  on  the  field  of  Bannockbum,  and, 
in  days  more  recent,  would  have  headed  the  massacre  of  Glencoe, 
Many  times  and  oft,  in  the  olden  age,  social  atrocities  the  most 
astounding  were  perpetrated  under  the  shield  of  the  reflection — 
"It  is  a  far  cry  to  Lochawe."  But  the  red-handed,  the  iron- 
mailed  morality  of  foraying  generations  had  at  least  this  redeeming 


qualified,  so  tar,  tne  breaktast  onenng  ot  a 
clean  platter  and  a  pair  of  spurs.  In  those  days  men  did  not,  ii 
the  course  of  four  years,  subscribe  £242,351,320  for  railway- 
making,  and.  within  the  same  brief  space,  coolly  permit  an  unre- 
gulated, unaided,  unprovided-for  emigration  ^'  sauve  quipeut^^  oi 
687,656  souls  I  But  whilst  pondering  over  the  arguments  foi 
colonisation  advancement  which  these  statistics  involve — whilsl 
laying  to  heart  that  the  returns  made  by  the  emigration  oflScen 
show  that,  in  1847,  upwards  of  25,000  persons  died  in  the  passage 
out,  or  immediately  after  landing — the  mortality  under  similai 
circumstances,  in  1848,  exceeding  13,815,  an  amount  of  nationa 
blood-guiltiness  alone  surpassed  by  the  inordinate  cupidity  whicl 
the  above  railway  figures  display — let  us  also  rememoer  that  five 
^ears  of  precious  opportunity  nas  irrevocably  been  lost  since  these 
jtr»l^i"g  remarks  were  written. 

urreying  our  past  and  present  history,  we  cannot  evade  asking  ourselves  the 

uv^^Kion,  If  the  millions  we  have  spent,  and  the  energies  we  have  wasted,  in  fruitiest 

conquests  and  pernicious  luxuries,  had  been  applied  to  the  development  of  our  interna 

^'wurces,  and  the  culture  of  our  foreign  possessions,  how  much  different  would  hi 

/xxt  position  at  the  present  moment !    The  past  cannot  be  recalled,  but  the  futur< 

nay  be  improved.    If  we  would  escape  the  ruin  which  has  entombed  every  empin 

hat  has  preceded  us,  war,  luxury,  and  every  species  of  extravagance  must  be  laic 

»«de,  an^^  our  whole  resources  devoted  to  the  peaceful  pursuits  of  industry.     I 

.^^«:       .A  re'-Mved  upon,  it  must  not  be  the  wretched,  torn-down,  and  barbarout 

i.  »..«      jnV.    va\f     i:*iia '<r  v^^n  0^^„B^jjjf»^  ^Q^    The  Capital,  geni  OS,  Btatcs 
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BttDship,  and  enterprise  of  the  empire  must  be  thrown  into  it.  Expeditions  must  be 
detiberately  planned,  and  communities  fully  organised  and  equipped,  so  that  their 
deputure  from  our  shores  may  not  be  marked  with  the  tears  and  groans  of  dejected 
slaves,  bat  the  joyous  looks  and  light  hearts  of  braye  and  free  men,  proceeding  on  a 
loble  and  heayenly  mission — the  establishment  of  colonies  in  the  dark  regions  of  the 
earUi--bearing  in  their  hands  the  torch  of  Christian  ciyilisation,  the  horn  of  plenty 
It  their  feet,  the  wreath  of  liberty  on  their  brow,  and  every  blessing  in  their  train 
^t  is  worthy  of  their  mother's  name  and  magnificence.* 

Again,  then,  we  say,  let  the  banner  of  the  colonisation  cause,  in 
the  western  hemisphere,  be  as  a  banner  displayed  throughout  the 
length  and  the  breadth  of  Scotland.  And  let  there  now,  and  at 
once,  be  a  union  of  all  ranks,  from  Maidenkirk  to  John  o'  Groat's, 
who  will  put  shoulder  to  shoulder,  and  add  purse  to  purse,  that  the 
royal  national  work  commenced  by  James  L,  for  the  plantation  of 
New  Scotland,  shall  be  renewed  and  brought  to  a  full  perfection. 
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In  considering  many  of  the  recent  legislative  changes  affecting 
our  national  interests,  it  is  curious  to  compare  the  consequences  as 
predicted  by  their  more  zealous  advocates,  with  the  results  that 
have  actually  followed.     In  almost  every  instance  the  evils  were 
represented  as  so  enormous,  that  we  were  entitled  to  expect  from 
their  removal  benefits  of  corresponding  magnitude ;  and  we  cannot 
help  admiring  how  these  have  been  so  disproportionate,  and  that 
we  find  ourselves,  in  all  essential  points,  so  much  in  the  same  con- 
dition as  before.     It  is  curious  to  observe  how  rapidly  a  real 
grievance,  although  not  in  itself  of  great  importance,  wnen  once 
taken  under  the  fostering  wing  of  a  portion  of  the  community, 
outeows  its  actual  dimensions,  and  shoots  up  into  a  monster  evil 
'mder  which  the  nation  groans,  and  the  very  feundations  of  society 
totter  I    The  idea,  once  taken  up,  is  kept  so  continually  before  the 
nund,  that  it  comes  to  togross  it  with  the  intensity  of  a  mono- 
nwmia ;  it  meets  us  at  every  turn  ;  we  see  its  ramifications  every- 
where ;  it  becomes,  to  the  disordered  fancy,  the  gi-and  incubus  of 
the  times,  before  which  every  other  sinks  into  insignificance,  just 
as  a  small  object,  when  held  near  the  eye,  may  conceal  from  our 
view  even  the  sun  in  the  firmament.     Weak  minds  believe  in  the 
good  promised  from  its  removal,  because  others  so  confidently 
a^rt  it ;  benevolent  minds  follow  their  example,  because  they 
wish  it  may  be  true ;  public  speakers  find  in  it  an  attractive  theme 
for  popular  declamation ;  and  it  is  often  not  till  long  after  the 
object  nas  been  carried  amid  general  congratulation,  that  its  advo- 
cates awake  to  the  conviction  that  they  have  been  in  no  small 

•  ScoUuih  Herald^  1844. 
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degree  under  a  delusion.  They  have  overrated  the  extent  of  th^ 
evil,  and  consequently  the  extent  of  the  expected  benefit.  Th^ 
political  regeneration  of  the  country  must  he  attempted  anew ; 
some  fresh  nostrum  must  be  concocted.  It  is  painful  to  think  how 
slow  we  are  to  profit  by  the  lessons  which  such  considerations 
should  teach  us,  and  that  as  each  new  question  arises,  we  are  sure 
to  witness  in  the  discussion  of  it,  the  same  partial  views,  the  same 
special  pleading,  the  same  gross  exaggeration — to  be  followed,  in 
due  time,  if  the  object  be  carried  into  effect,  by  the  same  disap- 
pointment in  its  results,  and  the  discovery  that  society  is  much  m 
the  same  condition  as  before  this  new  panacea  was  applied  to  it. 

A  process  of  this  kind  has  for  some  time  been  going  on  in  refer- 
ence to  the  game  laws.  Often  complained  of  in  former  times, 
they  are  now  found  out  to  be  an  unmitigated  and  intolerable  mis- 
chief ;  the  cause  of  so  much  social  and  moral  evil,  that  even  a 
modification  of  them  ought  not  to  be  listened  to,  but  the  whole 
system  completely  swept  away.  In  this  way  only,  it  is  alleged,  can 
agricultural  produce  be  effectually  protected  ;  perpetual  and  almost 
irresistible  inducements  to  break  the  laws,  and  incentives  to  nume- 
rous crimes  removed  ;  and  so  many  social  benefits  secured  for  all, 
that  it  would  be  delightful  to  contemplate  the  prospect  if  we  could 
persuade  ourselves  that  it  was  altogether  real. 

In  such  representations  there  is  the  usual  amount  of  exaggera- 
tion, arising  in  some  cases  from  conscientious  convictions  founded 
on   imperfect  knowledge,   and    in   others  perhaps   intentionally 
resorted  to  by  the  game-law  abolitionists  as  a  means  of  attracting 
attention  and  reflecting  importance  on  themselves  as  the  champions 
of  so  great  a  cause.     But  we  are  far  from  alleging  that  in  this 
case  there  is  not  a  real  grievance.    We  think  that  it  is  not  easy  tc 
reflect  on  the  present  state  of  the  game  laws,  and  to  have  some 
experience  of  tneir  actual  working,  without  coming  to  the  conclu- 
sion that  they  are  the  cause,  directly  and  indirectly,  of  not  a  few 
substantive  evils,  which  ought  to  be  redressed.     Very  few  are  now 
to  be  found  who  venture  to  defend  them  at  all  points.     Many  oi 
the  most  zealous  sportsmen  and  game-preservers  are  willing   to 
admit  that  they  give  rise  to  serious  abuses,  and  are  ready  to  make 
important  concessions  that  these  may  be  corrected.     This  being 
he  case,  it  becomes  a  matter  of  greater  regret  that  so  unconcili- 
-torv  a  spirit  has  been  shown  by  the  opposite  party.     They  have 
00  hastily  taken  it  for  granted  that  all  redress  would  be  acnied, 
laving^  -oi'aed  the  cry  Delendum  est !  they  think  it  due  to  theii 
•onaia^  u.o;     :o  pcrsist  lu  it.     Wc  are  willing  to  admit  that  the 
^'    )resent  system  appear  so  considerable,  that  if  there 
\.mative  but  to  maintain  it  as  it  is,  or  to  abolish  it 
^"^  latter  would  be  the  preferable  step ;   but  there  is 
»\is  caof  "»  med"iTQ^  where,  as  in  so  many  other  cases, 
ncf         .;ii  \^.     'oiiT^d   ♦o   r^'^t.      A  modification,  or 
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remodeUing  of  the  game  laws,  however  much  it  may  have  been 
deprecated,  is  the  measure  by  which  alone  all  reasonable  grounds 
of  complaint  may  be  removed,  the  interests  of  all  parties  secured, 
and  by  which  we  can  avoid  the  absurdity  of  correcting  one  abuse 
by  conunitting  another. 

There  is  one  consideration,  indeed,  which,  if  well  founded,  ought 

to  put  all  modification  of  these  laws  out  of  the  question,  and  make 

their  repeal  imperative.    K,  as  has  been  alleged,  game  cannot, 

from  the  nature  of  things,  be  justly  constituted  property ;  if  it  can 

be  DO  more  considered  m  that  light  than  the  air  we  breathe ;  then, 

of  comw,  no  individual  appropriation  of  it  should  take  place.     No 

modification,  for  example,  of  the  slave  laws  could  with  propriety  bo 

admitted,  because  they  infringed  the  first  principles  of  natural 

justice,  and  violated  the  inherent  rights  of  human  nature.     But  the 

drcamstance  of  game   being  ferm  naturce^  constitutes  no   title 

MalogouB  to  this,  nor  gives  them  any  just  claim  to  exemption  from 

the  conditions  that  attach  to  other  property.     Are  not  rocks,  and 

minerals,  and  land,  originally  and  natiurally,  as  free  to  all  as  the 

birds  of  the  air,  or  the  fishes  that  people  the  waters?    The  former 

become  the  property  of  individuals  imder  the  sanction  of  laws 

enacted  for  tne  good  of  the  community ;  and  in  what  respects  do 

the  latter,  in  this  point  of  view,  difier  essentially  from  them  ?    It 

IS  true  they  form  property  of  a  more  precarious  nature ;  birds  are 

not  fixed  to  a  spot,  and  riches  consisting  of  them  may  literally 

take  unto  themselves  wings  and  fly  away.     They,  like  fishes,  thus 

fonn  a  kind  otmoveable  property,  but  it  may  be  legitimate  property 

notwithstanding.      Such   a   strong  family  likeness,  too,  prevails 

wnong  these  animals ;  one  partridge  is  so  perfect  a  fac-simile  of 

another  partridge ;  that  it  may  be  impossible  to  identify  them  as 

pertaining  to  one  individual  rather  than  another,  apart  from  the 

territory  on  which  they  occur.     But  these  considerations  merely 

nnpair  their  value  as  property ;  and  if  they  are  valued  by  the 

possessor,  notwithstanding  these  disadvantages,  who  has  a  right  to 

complain  ?     It  is  well  known  that  the  law  does  not  regard  game 

f^  «e  as  the  exclusive  property  of  any  one  ;  while  at  large  it  is 

^  f^ullitis^  and  it  only  becomes  property  when  killed  or  captured. 

Bntthis  is  a  mere  legal  sophism,  which  does  not  essentially  alter 

Ae  state  of  the  case.     For  if  the  act  by  which  game  is  secured 

^'^d  passes  into  positive  property,  can  only  take  place  on  a  certain 

^*^^tory,  from  which  the  proprietor  has  a  right  to  debar  all  whom 

he  nleases,  the  game  must  virtually  be  regarded  as  the  property 

of  the  individual  to  whom  that  territory  belongs.  What  should  dis- 

qnafify  a  red  deer  from  being  looked  upon  in  the  light  of  property 

**  much  as  a  sheep  ?    It  is  greatly  the  more  valuable  animal  of 

^6  two ;  and  that  it  is  originally  indigenous  to  the  country  makes 

"^0  difference,  for  it  would  have  been  long  since  extirpated,  had 

^^^  great  care  and  expense  been  bestowed  on  its  preservation. 
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What  can  be  more  strictly  feral  animals  than  salmon?  They 
spend  half  of  their  lives  in  the  ocean,  as  far  removed  from  all 
hmnan  control  as  can  well  be  imagined  ;  and  when  they  revisit  our 
fresh-water  streams,  they  ascend  them  perhaps  at  the  rate  of  a 
hundred  miles  a  day,  traversing  the  water,  it  may  be,  of  fifty  dif- 
ferent proprietors.  Yet  no  one  supposes  that  these  circumstances 
should  prevent  individuals  from  possessing  a  right  to  a  salmon 
fishery.  A  similar  observation  may  be  extended  to  our  national 
fisheries,  which  we  have  never  heard  it  alleged  were  founded  in 
injustice.  Virtually,  therefore,  in  the  eye  of  the  law,  no  less  than  in 
the  light  of  coDMnon  sense,  game  is  as  strictly  property,  both  from 
the  nature  of  the  thing,  and  from  legal  sanction,  as  anything  eke 
that  we  are  accustomea  to  designate  by  that  name. 

We  are  inclined  to  believe  that  the  real  value  of  game  in  this 
country  is  not  in  general  fully  understood.  It  is  usually  looked 
upon  as  kept  chiefly  for  amusement,  and  its  commercial  importance 
is  little  thought  ot.  Yet  its  direct  value,  as  a  marketable  com- 
modity, is  very  considerable ;  and  its  indirect  value,  as  enhancing 
landed  property,  is  so  great  that  it  is  not  easy  to  form  a  just  esti- 
mate of  it.  The  prices  of  ordinary  game  are  pretty  well  known  in 
Scotland ;  in  England  they  are  still  higher,  and  there  is  always  a 
ready  demand.  The  value  of  a  brace  of  gi'ouse  is,  on  an  average, 
68.  in  England;  pheasants,  6s.;  partridges,  3s.;  hares,  2s.  eacn; 
woodcocks  from  68.  to  10s.  a-pair.  The  average  value  of  a 
Highland  red  deer  is  not  less  than  £5.  So  much  for  the  direct 
value  of  game;  and  when  we  consider  its  importance  indi- 
rectly, we  are  first  led  to  think  of  the  Highland  moors 
which  it  has  rendered  so  profitable.  For  the  following  facts  on 
this  portion  of  the  subject,  we  are  indebted  to  an  able  letter 
on  the  game  laws  by  Lord  Malmesbury.*  A  vast  numbei 
of  moors  are  now  let  for  £400  or  £500  a-year,  which  for- 
merly brought  nothing  to  the  proprietor,  as  they  are  unfit 
even  for  sheep.  Large  tracts,  which  formerly  let  as  sheep- 
farms,  are  now  converted  into  deer-forests,  and  pay  at  least  one- 
third,  and  even  one-half,  more  than  they  did  formerly.  500  deei 
may  be  kept  on  a  space  of  ground  that  will  feed  1200  sheep. 
Valuing  the  sheep  at  the  average  price  of  18s.  each,  these  would  be 
worth  £1080 ;  but  the  deer  would  realise  nearly  double  that  sum. 
lamely,  £2000 ;  for  the  average  price  of  stags  in  summer,  and 
■inds  in  winter,  is  fully  £4.  From  a  long-standing  knowledge  oi 
he  Highland  moors.  Lord  Malmesbury  is  of  opinion  that  they  arc 
'early  advancing  in  price,  and  becoming  a  more  important  kmdoi 
/I'operty.  He  saw  a  T  *,  last  year,  of  106  moors  let  for  shootings. 
1-^  ^onf  ^'"  — s;«Vi  »/>nir    lot  bc  avcragcd  at  less  than  £300,  whicli 

u...*..*.  vy  c      ^'^me  Laws.    A  Letter  from  the  Earl  of  Malmesbury  to  thi 
lii       Honoura>*''       »•  ^^orge  Grey,  her  Majesty's  principal  P-^cretary  of  State  foi 

n^mf  TVno  ,Ai    In*         TI«»*'»li«i»'^   on#1  S^p         1848 
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makes  a  total  of  £31,800.  -  There  were  twice  as  many  more  let 
at  an  average  of  £100,  and  a  third  portion  unlet,  whose  value  may- 
be fairly  stated  at  £17,000,  the  whole  making  together  a  rental  of 
£70,000  on  the  Highland  shootings.  He  adds,  that  this  may  be 
looked  upon  as  a  clear  gain  as  far  as  respects  the  grouse  moors,  and 
an  increase  of  two-fifths  on  deer-ground,  called  "  forest." 

Another  way  In  which  the  indirect  value  of  game  very  strikingly 
appears,  is  the  importanee  it  gives  to  a  country  house  when  it  is 
let  It  is  impossible  to  read  the  numerous  advertisements  relating 
to  country  residences  of  any  consequence,  either  ofiered,  or  re- 
quired, for  hire,  without  coming  to  the  conclusion  that  a  very  small 
proportion  of  them,  indeed,  are  cared  for.  if  the  privilege  of  sport- 
ing is  not  attached  to  them.  But  with  tnis  recommendation,  they 
readily  find  occupiers,  even  though  placed  in  remote,  and  otherwise 
unattractive,  parts  of  the  country.  This  fact  forcibly  shows  the 
estimation  in  which  sporting  is  held,  and  the  consequent  value,  as 
property,  of  the  animals  which  afford  it. 

And  this  leads  to  the  further  observation,  that  in  forming  an 
estimate  of  the  value  of  game,  we  must  not  overlook  the  enjojrment 
8pd  recreation  which  a  considerable  portion  of  the  community  de- 
nve  from  the  pursuit  of  it,  and  the  influence  it  has  in  inducing 
proprietors  to  visit  and  reside  on  their  country  estates.     It  is  un- 
necessary at  present  to  inquire  into  the  causes  of  it,  but  the  fact  is 
well  known  that  British  landowners  have  been  addicted  to  sporting 
^yond  any  other  corresponding  class  of  men  in  other  parts  of 
j^^pe.    It  has  long  formed  one  of  the  national  characteristics. 
1^6  taste  is  so  strong  that  it  often  amounts  to  a  passion  ;  and  it 
has  exercised,  in  some  instances,  considerable  influence  on  our  most 
Jpiportant  affairs.     It  has  regulated  the  time  of  the  sitting  of  par- 
J^nient;   and  that,  in  its  turn,  has  detennined  what  is  called  the 
1-^ndon  season.    It  has  had  influence  enough  to  establish  the  absurd 
^J  unnatural  practice  of  carrying  the  habits  of  winter  late  into  the 
spring,  and  to  detain  multitudes  in  a  large  city  at  a  time  when  the 
^nntry  puts  on  most  of  its  beauty.     It  would,  indeed,  be  a  matter 
of  no  small  concern  that  would  keep  many  of  our  senators  on  their 
f^ts  oa  the  12th.     K  some  dire  necessity  compelled  it,   "  My 
L^'®  in  the  Highlands,"  &c.,  would  be  the  best  interpreter  of 
"*eir  sentiments.     It  may  be  difficult  to  analyse  the  causes  of  the 
pleasure  derived  from  shooting.     The  love  of  fire-arms  shows  itself 
^ery  early  in  most  boys ;  to  many  individuals  the  mere  handling  of 
^em  affords  pleasure.*     The  consciousness  of  power,  the  exercise 
^f  skill,  the  exciting  uncertainty,  the  exhilaration  arising  from  air 
^d  exercise — these  circumstances,  combined,  as  they  generally  are, 
^th  fine  weather  and  beautiful  scenery,  must  all  enter  as  elements 

*  This  was  strikingly  exemplified  in  Lord  Byron,  bat  only  because  he  was 
^ore  accustomed  to  gratify  his  feelings  than  most  others.  The  feeling  is  very 
general. 
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into  the  pleasure  of  this  kind  of  sport,  and  they  are  sufficient, 
without  the  aid  of  others,  to  account  for  the  ca^mess  with  which 
it  is  followed.  That  it  has  been  the  cause  of  residences  beinff  built 
in  all  parts  of  the  country,  and  induces  proprietors  to  visit  and 
reside  on  their  estates,  is  so  avowedly  and  obviously  the  case,  that 
it  is  unnecessary  to  do  more  than  mention  the  fact.  The  benefits 
that  have  thence  arisen,  in  the  general  improvement  of  the 
country,  and  in  the  condition,  more  especially,  of  the  rural 
population,  are  equally  obvious ;  but  these  we  do  not  at  present 
msist  on. 

With  all  these  facts  before  us  as  to  the  value  of  game,  what  shall 
we  think  of  the  assertion,  gravely  made,  that  the  enactments  by 
which  it  is  protected,  do  good  to  no  class — are  for  the  real  interests 
of  nobody — not  even  of  the  proprietors  themselves  I  *  It  surely 
cannot  be  denied  that  tlie  interests  to  which  we  have  adverted,  are 
important  interests.  It  is  equally  clear  that  they  have  gradually 
grown  up  under  the  sanction  of  the  laws,  and  considerable  sacn- 
tices  may  often  have  been  made  to  secure  them,  in  the  faith  of  the 
permanency  of  these  laws.  In  a  country  where  property  is 
respected,  they  are  not  lightly  to  be  tampered  with;  and  no 
honest  legislature  would  contemplate  the  repeal  of  the  laws  by 
which  they  are  upheld,  except  for  reasons  of  the  most  urgent 
kind. 

Such  reasons  the  opponents  of  the  game  laws  profess  to  give. 
They  think  they  see  effects  resulting  from  them  which  are  incom- 
patible with  the  wellbeing  of  large  and  important  classes  of  the 
community. .   The  charges  they  bnng  against  them  are  of  so  grave 
a  kind,  that  if  they  could  be  established  to  the  full  extent  attempted, 
it  will  generally  be  admitted  that  the  interests  above  alluded  to, 
important  though  they  be,  should  give  way  to  them.     It  is  alleged 
that  the  superabundance  of  game  often  reared  under  the  provisions 
of  these  acts,  is  so  destructive  to  the  crops,  that  it  occasions  great, 
and  not  unfrequently  ruinous,  loss  to  the  farmer ;  that  by  estab- 
lishing an  antagonist  interest  between  tenant  and  landlord,  the 
game  laws  give  rise  to  mutual  jealousy  and  heart-burnings ;  and 
that  for  these,  and  other  reasons,  they  are  incompatible  with  the 
prosperity  of  agriculture  as  a  trade.     Another  evil  of  a  still  more 
serious  nature  is  asserted  to  arise  from  them — namely,  that  they  are 
the  fruitful  cause  of  demoralisation  and  crime  among  the  rural  and 
^bouring  classes.     There  are  other  charges  to  which  we   may 
-terwards  advert ;  but  these  are  the  most  imnortant ;  and  it  is  on 
•>'*.  opinion  we  form  as  to  these,  that  our  judgment  of  the  game 
vs  ought  mainly  to  depend.    They  are  well  worthy  of  attention. 
T'Ke  complaint  as  to  the  injury  done  to  the  farmer  by  the  dam- 
y    of  his  crops,  is  so  far  met  by  the  consideration,  that  he  takes 


^•,ny  K-  Mr  ^^''-vherd,  p.  2. 
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Kis  fjEurm  well  knowing  that  It  labours  under  this  disadvantage.  It 
is  expressly  stipulated  that  the  landlord  reserves  to  himself  the 
game  on  the  land  he  lets.  The  tenant,  therefore,  is  assailed  by  no 
unexpected  calamity ;  he  anticipates  injury  from  the  game ;  it  is 
what  he  has  made  up  his  mind  to  submit  to  ;  it  is  one  of  the  con- 
ditioDs  of  his  lease  which,  we  must  suppose,  he  has  honestly  engaged 
to  fulfil.  It  is  a  contract  voluntarily  entered  into  on  his  part ;  nay, 
which  he  eagerly  courted ;  for  the  competition  for  farms,  notwith- 
standing the  increased  di'awbacks  complained  of,  is  greater  than 
ever.  In  such  circumstances,  may  it  not  be  reasonably  regarded 
as  a  breach  of  good  faith  to  complain  of  injustice  and  hardship  ? 
The  farmer  may  not  have  made  a  good  bargain,  but  he  made  it 
with  all  the  circumstances  before  him,  and  it  may  fairly  be  retorted 
on  him  that  he  is  himself  chiefly  at  fault.  Many  farms  also,  especially 
in  England,  are  let  at  what  are  called  game-rents  ;  that  is  to  say, 
it  18  expressly  imderstood  that  the  crops  are  liable  to  be  infested 
with  game,  and  a  lower  rent  required  on  that  account.  These 
considerations  at  least  show  that  landowners  are  not  insensible  to 
the  losses  caused  by  game,  and  that  if  they  choose  to  preserve  it, 
w  as  to  render  thew  property  a  source  of  amusement  as  well  as  of 
income,  they  are  willing  to  sacrifice  a  portion  of  the  latter  for  the 
sake  of  the  former. 

There  can  be  little  doubt  that  the  extent  of  the  damage  caused 
hy  game  has  been  represented,  in  the  statements  recently  laid 
before  the  public,  as  much  greater  than  it  really  is.  We  do  not 
affirm  that  this  has  been  done  wilfully  for  the  purpose  of  making 
out  a  strong  case  to  engage  public  sympathy,  but  in  a  great  measure 
by  mistake,  and  not  attempting  to  discriminate.  A  field  of  wheat 
w  seen  to  have  received  damage  from  birds ;  an  examination  takes 

()lace,  and  an  estimate  formed  of  the  extent  of  the  injury.  The 
ikelihood  is  that  it  will  be  exclusively  ascribed  to  the  winged  game 
that  happens  to  predominate  in  the  neighbourhood — most  probably 
pheasants.  Yet  how  many  difierent  kinds  of  birds  may  have  shared 
^  the  plunder  I  Flocks  of  hungry  finches,  rooks,  pigeons,  and, 
abo?e  all,  wood-pigeons  ;*  but  the  pheasant  is  the  only  tangible  and 
Sponsible  party,  and  the  whole  is  put  down  to  his  account. 
This  bird  is  the  most  obnoxious  species  of  game  to  the  grower  of 

,It  is  admitted  on  all  hands  that  the  wood-pigeon,  which  does  not  enjoy  the  pro- 

^?t*on  of  the  game  laws,  is  one  of  the  most  destructive  birds  we  have,  yet  it  has  been 

*'iowed  to  increase  to  a  great  extent  in  all  parts  of  the  country.    Mr  Bum  Murdoch 

^fU  describes  its  operations  in  a  wheat-field,  which  we  have  often  had  occasion  to 

'^esB.    **  The  wood-pigeon  has  a  weak  bill,  but  nature  has  provided  her  with  very 

7^H  wings  ;  when  the  fiock,  therefore,  settle  upon  the  lying  portion  of  the  wheat- 

^^>  iosteiMd  of  breaking  off  the  heads  and  carrying  them  away,  (as  is  done  by  the 

'\^^))  they  lay  themselves  down  upon  their  breasts  upon  the  grain,  and  using  their 

^'^  BB  flails,  they  beat  out  the  pickles  from  the  heads,  and  then  proceed  to  eat 

^^^*    The  consequence  is,  that  the  pinkies  having  been  thrashed  out  upon  a  matting 

^traw,  a  greftt  proportion  of  them  fall  down  through  it  to  the  ground,  and  are  lost 

^^H  to  the  wood-pigeon;  in  short,  they  do  not  eat  one  particle  for  twenty  which  they 
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white  crops,  and  his  powers  of  destruction  must  be  admitted  to  be 
considerable,  both  from  what  he  eats  and  what  he  breaks  down 
with  his  weight.  But  he  does  not  feed  so  exclusively  on  grain  as 
represented,  and  he  frequently  devours  insects  and  grubs,  which 
would  themselves  hurt  the  com  plants.  Young  pheasants  do  not 
thrive  on  grain ;  they  prefer  the  seeds  of  other  than  the  cereal 
plants,  insects  and  their  eggs,  and  suchlike  food.  It  is  only  from 
the  time  the  crops  get  into  ear  till  they  are  housed,  that  they  can 
do  much  damage ;  the  young  plant,  as  far  as  we  are  aware,  is  not 
molested  by  them  ;  nay,  they  may  frequent  a  field  of  young  com 
with  advantage  to  it,  for  the  reasons  above  mentioned.  They  have 
been  shot  with  the  crop  quite  filled  with  wire-worms,  (in  one  in- 
stance it  contained  upwards  of  two  hundred,)  and  it  is  seldom  with- 
out some  grubs  or  noxious  larvae.  Mr  Bum  Murdoch  has  care- 
fully investigated  the  habits  of  the  pheasant,  and  thrown  new  light 
upon  its  history ;  but  its  habits  no  doubt  alter  somewhat  in  difter- 
ent  localities  according  to  the  nature  of  the  country.  In  the  earlier 
winter  months,  according  to  this  author,  although  a  few  pickles  of 
grain  may  be  found  in  the  crop,  its  contents  consist  chiefly  of 
leaves  and  shoots  of  wild  grasses,  insects,  grubs,  and  larvae  of 
insects.  Later  in  the  season,  insects,  roots  of  weeds,  and  small 
pieces  of  vegetable  matter,  such  as  decaying  potatoes  and  turnip- 
tops,  are  their  chief  support ;  while  in  spring,  the  roots  of  weeds, 
which  they  gather  principally  from  ploughea  fields,  and  insects, 
which  never  altogether  fail  tnem  throughout  the  whole  year,  con- 
stitute almost  their  only  food.  The  weed-roots,  being  very  succu- 
lent in  spring,  seem  to  be  highly  nutritious;  for  birds  which  appear 
to-  have  fed  exclusively  upon  them,  were  found  to  be  in  high  con- 
dition. When  seed-time  returns,  they  have  an  opportunity  of  again 
enjoying  a  grain  diet  for  a  time ;  but  it  is  chiefly  the  pickles  left  on 
the  surface  that  they  pick  up,  (many  of  which  would  probably  never 
spring,)  so  that  the  injury  they  occasion  in  this  way  can  never  be 
very  great.  In  summer  they  resort  chiefly  to  the  woods  and  hedge- 
rows, where  they  shift  for  tinemselves  without  interfering  with  the 
produce  of  cultivation. 

When  harvest  arriyes,  upon  an  estate  where  the  pheasants  have  been  obliged 
daring  the  whole  year  to  feed  themseWes,  no  artificial  feeding  having  at  any  time 
been  furnished  them,  I  can  only  repeat  my  conviction,  founded  on  such  observations 
is  my  experience  furnishes,  that  while  birds  in  sufficient  number  will  have  been  found 

hrash  Arom  the  stalk.    I  have  repeatedly  watched  this  process  from  behind  the  trunk 

*^f  a  large  willow- tree  growing  in  a  thick-set  hedge  on  the  edge  of  a  wheat-field,  and 

<een  the  operation  go  on  within  a  couple  of  yards  of  me.    The  pigeons  descend  first 

''^£^7)  ^ut  having  left  a  watcher  upon  the  highest  tree  in  the  neighbourhood,  the 

^<^ie  flock  are  soon  at  work  on  the  same  spot,  and  the  loss  of  grain  to  the  farmer  is 

*,»j  great.    They  are  also  gluttons  in  quantity.    I  once  shot  a  wood-pigeon  in  a 

^rarden,  whose  crop  contained  nine  small-sized  gooseberries,  and  a  very  large  quantity 

^f  wheat.    The  number  of  these  animals  is  increasing  in  an  alarming  degree,  and 

during  the  winter  of  last  year,  (I  speak  within  boonds  when  I  say)  I  saw  flocks  of 
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to  afford  sport  dnring  the  winter,  no  each  quantity  will  exist  as  to  tread  down  or 
injure  the  growing  crops;  and  the  most  diligent  examination  of  these  crops  will  be 
onsaeoesflfU  in  discoyering  that  they  have  been  injured  at  all.  The  pheasants  haye, 
in  tmth,  been  a  profitable  stock  on  the  ground.  They  haye  been  subsisting  upon 
weeds  and  insects  injurious  to  cultivation,  and  upon  other  substances  not  useful  to 
nan;  ind  in  return  they  now  furnish  man  with  an  article  of  wholesome  and  delicate 
food.* 

If  left  to  their  own  resources,  and  not  fed  artificially,  this  writer 
is  of  opinion  that  pheasants,  in  reasonable  numbers j  are  able  to  pro- 
vide themselves  with  food  at  all  seasons  of  the  year,  (except  perhaps 
in  the  case  of  a  deep  and  long-continued  snow,)  on  any  soil  or  in 
any  climate  congenial  to  their  natures,  and  that  these  numbers  will 
in  general  be  found  sufficient  for  any  purpose  that  deserves  the 
name  of  sport. 

The  destructive  propensities  of  rabbits  are  admitted  on  all  hands, 
and  the  wish  for  their  extirpation  is  almost  equally  general.  They 
not  only  cut  the  herbage  down  as  it  grows,  more  perseveringly 
than  hares,  but  also  the  com  in  the  ear.  Not  roaming  so  much 
about  as  hares,  they  damage  the  cereal  plants  in  their  neighbour- 
hood very  seriously.  In  this  respect  hares  do  much  less  injury ; 
and  probably  much  of  the  mischief  done  by  them  is  laid  to  the 
charge  of  hares.  None  should  be  allowed  to  exist  on  arable  lands, 
w  in  their  inmiediate  neighbourhood,  and,  for  the  most  part,  ample 
facilities  are  afforded  for  their  destruction.  They  need  no  game 
laws  to  protect  them ;  they  can  too  well  protect  themselves. 

Hares  also  cut  down  the  com  crops  from  the  time  of  their  earliest 
appearance  nearly  to  the  time  of  harvest ;  and  not  only  do  they 
consume  them,  but  they  do  almost  equal  injury  by  treading  them 
down  and  forming  roads.t  When  hares  are  numerous,  therefore, 
tke^  must  be  regarded  as  formidable  enemies  to  the  farmer,  although 
wieir  powers  of  consumption  are  not  so  great  as  has  been  alleged. 
It  Was  affirmed,  at  a  public  anti-game-law  meeting,  that  three  hares 
^  consume  as  much  as  one  sheep,  and  six  sheep  as  much  as  one 
^w.  A  farmer,  examined  before  the  parliamentary  committee, 
having  complained  of  the  excessive  quantity  of  game  on  his  farm, 
received  permission  from  his  landlord  to  keep  it  down ;  and,  accord- 
"|?ly,  on  his  farm,  which  consisted  of  2000  acres,  2500  hares  were 
Med — being  equal  in  their  consumption  to  140  blsick  cattle.  On 
^^  statement  Lord  Malmesbury  remarks,  that  the  first  speaker,  who 
declared  that  three  hares  eat  as  much  as  one  sheep,  might  as  well 
"*ye  told  his  audience  that  one  hare  could  eat  three  sheep.  The 
^^ight  of  a  hare's  paunch,  when  full,  is  under  1  lb.,  that  of  a  sheep 

*  Obsertations  on  Game  and  the  Game  Laws.  By  J.  Bum  Murdoch,  Elsq.,  p.  20. 
.  t  The  circumstance  of  hares  roaming  oyer  a  large  extent  of  surface,  so  often  men- 
tioned as  a  proof  of  their  greater  destructiveness,  is  rather  in  favour  of  an  opposite 
Terence;  for  cropping  a  little  here  and  there  does  not  injure  the  com  crops  in  an  early 
'^He  of  their  progress,  but  only  causes  them  to  tiller  more  widely,  and  thickens  the 
Powth. 
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21  lbs. ;  but  if  this  calculation  were  just,  the  landlord  of  the  second 
speaker,  who  has  destroyed  2500  hares  on  2000  acres,  should 
have  expected  him  thenceforth  to  keep890  additional  sheep  upon 
his  farm.  Would  he  have  done  it  ?  Hares  are  easily  killed,  and 
in  many  parts  of  the  country  they  are  becoming  so  scarce,  that 
there  is  a  chance  of  them  bein^  in  time  nearly  extirpated.  In  by 
far  the  greater  number  of  locahties,  however,  they  are  certainly  too 
numerous.  The  recent  change  of  the  law  in  regard  to  them,  by 
which  they  may  be  killed  wituout  a  certificate,  will  operate  as  a 
material  check  upon  their  multiplication,  and  will  probaoly  prevent 
them,  in  many  parts  of  the  country,  from  being  any  longer  felt  as 
a  grievance. 

We  should  be  very  sorry  to  see  a  war  of  extermination  com- 
menced against  the  partridge.  We  should  regret  the  loss  of  its 
twilight  cry  among  the  rural  sounds  to  which  the  ear  has  been 
accustomed,  and  which  are  so  well  calculated  to  awaken  pleasing 
associations.  It  surely  cannot  <}o  much  harm.  Plump  as  it  is,  it 
takes  wonderfully  little  to  keep  it  in  that  condition,  and  it  draws 
its  supplies  mainly  from  sources  not  directly  available  for  human 
use.  Insects,  seeds  and  leaves  of  common  plants,  and  roots,  are  its 
sustenance  throughout  the  greater  part  of  the  year.  Even  an  occa- 
sional visit  to  a  corn-field,  unless  when  the  biras  are  very  numerous, 
cannot  occasion  much  loss ;  and  none,  we  imagine,  will  be  disposea 
to  refuse  them  the  run  of  the  stubble-fields  when  the  com  is  re- 
moved. 

This  brief  glance  at  the  kinds  of  game  of  which  our  farmers 
chiefly  complain,  will,  we  think,  show  that  there  are  palliating  con- 
siderations m  the  case ;  that  the  state  of  things  to  which  the  game 
laws  have  given  rise,  as  far  as  relates  to  injury  done  their  crops, 
is  not  one  of  unmixed  hardship  and  injustice ;  that  neither  land- 
lords nor  the  legislature  have  turned  a  deaf  ear  to  their  complaints; 
that  a  pheasant  is  not  altogether  an  incarnation  of  evil,  nor  a  hare 
absolutely  the  curse  of  the  country.  But  we  mention  these  things 
merely  in  extenuation  of  the  evil ;  for,  after  all  allowance  has  been 
made  for  them,  we  think  a  positive  evil  still  remains,  and  one  for 
which  agriculturists  are  authorised  to  ask  redress. 

On  tjiting  the  lease  of  a  farm,  a  tenant  cannot  be  supposed.  In 

eneral,  to  be  well  acquainted  with  the  extent  to  which  it  is  liable 

A  the  inroads  of  game  ;  nor  are  those  who  show  the  lands,  being 

n  the  interest  of  the  landlord,  likely  to  be  very  explicit  upon  the 

T^f^'^t.     It  may  not,  therefore,  be  till  after  he  nas  been  some  time 

■    ^iossession,  that  he  discovers  the  quantity  to  be  excessive, — a 

iscovery  made  too  late.     But  even  when  ne  knows  at  first  that 

he  game  is  in  reasonable  quantity,  it  is  liable  to  increase,  and  it 

.'ten  does  so  very  rapidly  ;  this  we  believe  to  be  the  situation  in 

dici    aan^  farmArs  now  find   ^^emselves.     Moreover,  an  estate 

•or/     Hi*         "    ^'am'  >visi4'or  ,,,of    39ap  it>^/)  thc  hauds  of  anothcr 
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proprietor  who  breeds  and  preserves  it  till  it  swarm.  In  all  these 
cases  there  is  no  legal  redress.  Kemonstrances,  and  even  an  appeal 
to  an  expressed  or  implied  imderstandin^,  at  the  time  of  taking  the 
£buiii,  that  the  game  should  be  kept  within  moderate  limits,  are 
easily  parried  or  disregarded. 

Then  look  at  the  positive  evidence  as  to  the  extent  of  the  depre- 
dations. It  is  appalling^  Several  ascribe  their  ruin  to  the  game. 
Many  estimate  tneir  loss  at  one-fourth  or  one-half  of  their  entire 
crop.  One  affirms,  on  oath,  that  he  lost  more  than  the  amount  of 
his  rent  by  the  injury  done  to  his  wheat-crop  alone.  Another  esti- 
mates his  loss,  on  certain  years,  at  £800  ;  another,  in  one  year,  at 
£1000.  One  individual  counted  eighty-three  hares  in  a  single 
field ;  another  states  that  on  his  farm  two  thousand  five  hundred 
of  these  animals  were  killed  annually.  The  most  aggravated  cases 
of  this  kind  occur,  of  course,  in  England,  but  serious  instances  are 
far  from  being  rare  in  Scotland.  It  is  not  long  since  the  loss  on  a 
single  farm  in  East  Lothian  is  said  to  have  been  estimated  at  up- 
wards of  £800  for  a  single  year.  But  it  is  needless  to  multiply  in- 
stances: the  parliamentary  evidence  furnishes  them  in  abundance. 
Even  admitting  that  there  may  have  been  mistake  and  exaggeration, 
enough  remains  to  prove  the  existence  of  a  monstrous  abuse,  a 
state  of  things  whicn  ought  not  to  be  tolerated. 

Here,  then,  is  a  grievance  for  which  the  tenantry  have  no  ade- 
quate remedy,  and  which,  in  most  cases,  they  have  no  means  of 
avoidmg  but  by  declining  to  take  farms  at  all, — an  alternative 
^hich  landlords  are  not  likely  to  desiderate.  It  is  a  case  which 
^^^^  fairly  to  call  for  legislative  interference.  And  this  can  be 
done  eflfectually  only  by  modifying  the  present  laws ;  the  abolition 
w  them,  as  we  shall  afterwards  endeavour  to  show,  unless  accom- 
P"^ed  by  the  abolition  of  other  laws,  which  cannot  for  a  moment 
^  contemplated,  would  leave  matters  nearly  in  their  present  state, 
^t  may  be  assumed,  that  these  aggravated  evils  are  occasioned, 
among  the  animals  included  in  the  game-list,  chiefly  by  pheasants 
*^d  hares.  The  means  of  checking  the  undue  increase  of  rabbits 
are  already  in  operation,  and  it  remains  to  be  seen  how  far  the  re- 
laxation of  the  law  in  regard  to  hares  will  answer  the  same  end. 
"robably  it  will  not  be  found  effectual,  for  any  proprietor  who  wishes 
^  preserve  them  has  merely  to  withhold  permission  from  his  tenantry 
^  sport  over  their  farms.  It  remains,  then,  to  be  considered  what 
°^^ures  should  be  taken  with  respect  to  pheasants.  Were  com- 
P^Jisation  for  their  injuries  enforced  by  law,  it  would  be  exceed- 
*^gly  difficult  to  adjust  the  amount  of  it,  by  arbitration  or  other- 
^"^y  while  such  a  proceeding  would  prove  an  endless  source  of 
^spute  and  ill-will  between  landlord  and  tenant,  and  it  would  leave 
*U  the  moral  evils  of  the  question  untouched.  On  the  principle 
that  no  one  is  entitled  to  manage  his  property  in  such  a  way  as  to 
^jure  his  neighbour,  or  to  endanger  the  common  interests  of  the 
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country,  it  is  competent  for  the  legislature  to  lay  such  restrictions 
on  the  rearing  of  these  birds  as  shall  prevent  them  beinff  an  annoy- 
ance to  others,  or  offering  an  inducement  to  break  the  laws.  We 
attempt  not  to  point  out  m  what  way  this  may  best  be  d(Hie,  but  it 
may  be  accomplished  without  infringing  the  legitimate  rights  of 
property.  The  method  suggested  by  Mr  Bum  Murdoch  may  be 
stated,  as  a  specimen  of  one  of  the  ways  in  which  it  is  possible  this 
end  may  be  attained,  in  regard  to  those  who  wish  to  preserve  a 
large  stock  of  this  species  of  game. 

No  man  should  be  entitled  to  rear  pheasants  artificially,  unless  he  did  so  in  pre- 
serves properly  and  effectually  secured  against  attack.  Let  him  build  a  wall  or  a  pal- 
lisade  round  his  covers,  which  covers  should  also  be  placed  in  the  midst  of  a  certain 
quantity  of  ground  under  his  own  cultivation.  The  sheriff  of  the  county  might  be 
authorised  to  inspect,  or  to  appoint  persons  to  whose  judgment  he  could  trust,  to  exa- 
mine such  places,  and  to  report  as  to  their  fitness  and  security,  before  the  proprietor 
could  be  entitled  to  rear  or  feed  pheasants  artificially;  and  all  artificial  breeding  and 
rearing,  unless  so  sanctioned,  should  be  pronounced  unlawful.* 

Such  a  measure  as  this  would  be  still  more  eflfectual  in  regard  to 
hares,  as  they  can  readily  be  confined  by  a  wall ;  but,  to  answer 
all  the  ends  in  view,  it  is  necessary  that  the  enclosure  should  be  of 
such  a  description  as  to  deter  from  all  attempts  to  break  into  it 
from  without.  If  proprietors  were  contented  with  a  moderate 
stock  of  pheasants,  such  a  stock  as  would  be  suflBcient  to  yield  sport, 
or  rather  which  is  alone  fitted  to  yield  it,  and  to  retain  a  certain 
portion  of  land  around  their  policy  in  their  own  cultivation,  few 
complaints  on  this  subject  would  probably  be  heard  of.  We  are 
acquainted  with  numerous  estates  in  the  south  of  Scotland  where  a 
moderate  supply  is  kept,  and  no  one  feels  himself  aggrieved.  But 
if  proprietors  will  continue  to  gratify  what  we  take  the  liberty  to 
call  a  perverted  taste,  and  indulge  in  a  mode  of  spcfrting  n-om 
which  the  true  spirit  of  sport  is  altogether  excluded,  it  is  necessary 
they  should  be  told  that  this  must  be  done  without  injury  to  others, 
and  by  submitting  to  such  sacrifices  and  restrictions  as  a  regard  for 
the  public  good  render's  necessary. 

Such  restrictive  measures  as  have  been  adverted  to,  cannot  be 

more  strongly  recommended  than  by  the  further  consideration, 

that  they  promise  to  afford  a  remedy,  as  far  as  the  case  admits  of, 

for  the  moral  and  social  evils  which  have  resulted  from  the  game- 

nreserving  statutes.     That  these  evils  have  been  very  great,  all 

idm'*^  and  deplore.     The  penalties  incurred  by  offences  against 

^'^"^    *ots  are  extremely  severe;    they  have  been,  in  general, 

ly  enforced ;  yet  the  number  of  trespassers  has  continued  to 

*se  from  year  to  year.     The  truth  seems  to  be,  that  such 

uiiiulations  of  objects  so  valuable  either  for  food  or  sale  as  are 

)e  ^'^nnd  in  preserves,  present  temptations  which  it  is  extremely 

.it+if  .,     nr  T^or  -  n   'I'^'^+itute  men  to  resist.    There  is  a  deep-seated 
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impresrion,  also,  that  there  is,  or  ought  to  be,  a  common  right  to 
such  animals,  and  that  neither  sin  nor  crime  is  committed  by  carry- 
ing them  off,  if  detection  can  be  avoided.    Dissolute  and  desperate 
characters,  of  every  description,  find  a  most  congenial  employment 
in  poaching ;  and  every  now  and  then  respectable  farm-servants 
and  country  labourers  are  drawn  into  the  vortex.     The  mischief 
done  in  this  way  is  no  doubt  great ;  but  it  seems  to  be  the  opinion 
of  many,  who  nave  enjoyed  the  best  opportunities  of  observation, 
that  the  majority  do  not  commence  their  lawless  career  by  poach- 
ing.   Lord  Malmesbury  thinks  it  a  ffreat  fallacy  to  suppose  that  if 
the  present  poacher  could  not  poach  for  want  of  game,  he  would 
be  an  industrious  man,  and  a  sincere  respecter  of  the  law  of  meum 
and  tuum  in  other  matters.    . "  All  my  experience,"  he  says,  "  for 
twenty  years  in  the  country,  and  on  my  own  property,  is  contrary 
to  this  assumption.     The  poacher  generally  does  not  begin  by 
poaching.    His  evil  career  commences  in  idleness  and  debauchery, 
(often  not  his  own  fault,)  he  must  find  means  to  satisfy  his  tastes, 
and  he  then  commits  what,  to  his  intelligence,  and  in  nis  position, 
is  the  easiest  and  most  profitable  offence — the  killing  a  pheasant,  for 
which  he  can  get  half-a-crown.     The  pheasant  is  to  the  country 
thief  what  the  sdk  pocket-handkerchief  is  to  the  Jjondon  prig;  but 
the  Quiet  labourer,  in  full  work  and  well  treated,  will  live  sur- 
rounded with  game,  and  will  no  more  think  of  poaching  it,  than 
a  respectable  apprentice  in  Regent  Street  would  attempt  to  pick  a 
p)cket.    I  have  known  our  labourers  long  and  well,  and  have 
found  them  often  the  trustiest  keepers.     I  have  tried  poachers,  and 
1  have  prosecuted  them ;  and  I  positively  affirm,  that  they  have 
ahnost  all  been  men  of  dissolute  habits,  often  smugglers  (if  on  the 
Hampshire  coast)  who  would  do  no  work,  and  lived  by  no  visible 
means."*     But  it  is  certainly  no  small  harm  to  afford  to  such  cha- 
ractera  the  ready  means  of  carrying  on  a  life  of  profligacy,  how- 
€^er  it  may  have  commenced,  of  hardening  them  in  vice,  and 
removing  inducements  to  amend  their  habits.     And  it  is  unques- 
tionable that  multitudes,  every  season,  become  amenable  to  the 
law,  for  the  first  time,  by  the  transgression  of  these  acts.     The 
severity  of  the  punishment  at  once  fixes  such  a  stain  upon  them 
that  they  lose  their  position,  and  find  it  difficult  to  recover  the 
means  of  gaining  an  honest  subsistence.     They  are  tlirown  into 
^iety  from  which  they  catch  further  contamination,  and  in  too 
'^■^y  cases  never  extricate  themselves  from  the  evil  infltiences  with 
^di  one  false  step  has  surrounded  them.    No  small  proportion  of 
^ose  now  spending  their  lives  in  our  penal  settlements,  would 
doubtless  date  the  career  of  crime  which  brought  them  thither, 
from  their  first  violation  of  the  game  acts. 
It  is  only  when  game  is  collected  in  inordinate  quantities,  that 


•  Lftter  to  Sir  Geor^jf  Greij,  p.  1 7. 
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the  temptation  to  poaching,  and  especially  the  worst  form  of  it, 
night-poaching,  hecomes  strong.  From  the  habits  of  pheasants,  in 
such  cases,  congregated  in  masses  in  their  roosting  places,  the 
chance  appears  great  of  killing  and  bagging  a  goodly  number  in  a 
very  short  time,  and  escaping  with  the  booty  before  the  alarm  has 
been  given.  When  the  birds  are  in  moderate  numbers,  and  left  to 
shift  for  themselves,  they  are  continually  changing  their  (juarters, 
influenced  often  by  the  state  of  the  weather,  and  scattermg  that 
they  may  more  readily  find  food.  Poachers  could  not,  in  that 
case,  go  to  any  one  point  with  the  certainty  of  finding  them;  when 
they  happened  to  do  so,  they  would  obtain  but  few ;  and  the  extent 
of  ground  they  would  require  to  go  over  would  render  discovery 
probable,  or  rather  inevitable.  This  risk  would,  in  this  way,  be 
increased  tenfold,  and  the  profit  diminished  in  a  similar  proportion. 
The  temptation  would  thus  be  greatly  lessened,  if  it  did  not  altoge- 
ther cease  to  be  felt :  at  all  events,  it  would  not  be  greater  than  in  a 
multitude  of  other  instances  where  property  is  exposed,  and  would 
be  suflSciently  counteracted  by  the  ordinary  checks. 

The  same  means,  therefore,  which  would  correct  the  agricultural 
evils  connected  with  this  subject,  would  be  equally  efficacious  in 
removing  the  moral  evils.  The  measures  adopted  to  compel  pro- 
prietors to  confine  eame,  when  they  choose  to  keep  it  in  excessive 
quantities,  within  the  limits  of  their  private  domains,  so  that  it 
may  not  encroach  upon  the  adjoining  corn-fields,  would  require,  at 
the  same  time,  to  be  such  as  to  render  it  inaccessible  to  poachers, 
and  thereby  remove  the  temptation  which,  in  the  present  state  oi 
things,  so  many  find  irresistible.  We  are  persuaded  that  there  are 
few  landowners  who  would  not  willingly  make  sacrifices  to  obtain 
these  ends. 

If  it  be  in  the  considerations  to  which  we  have  adverted  that  the 
real  evil  of  the  game  laws  resides,  and  if  it  could  be  removed  by 
some  such  means  as  have  been  hinted  at,  it  is  of  little  consequence 
to  inquire  whether  these  laws  be  o(  feudal  origin  or  otherwise. 
Such  may  be  said  to  have  been  the  character  of  the  old  law. 
repealed  m  1830,  which  conferred  the  privilege  of  killing  game 
only  on  persons  of  certain  rank  and  title,  withholding  it  from  the 
humbler  classes,  even  though  possessed  of  land.  They  cannot  ever 
be  called  aristocratic,  if  that  term  is  considered  as  implying  any- 
thing exclusive,  as  all  the  rights  which  they  confer  may  be  readilj 
obtamed  by  all  who  have  the  ability  and  inclination  to  pay  foi 
them. 

^  If  we  refer  to  another  statement  often  made,  that  a  great  pecu- 
niary loss  is  sustained  by  the  public  in  the  prosecution  and  punish- 
ment of  offenders  against  these  laws,  it  is  for  the  purpose  of  showing 
how  very  partial  a  view  of  the  question  is  often  taken  by  the  abo- 
litionists. It  must  not  be  forgotten  that  sportsmen  contribute  a 
very  large  sum  to  the  public  treasury— about  £163,626  annually 
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for  shooting-certificates,  nearly  £165,691  as  taxes  on  sporting 
dogs,  while  the  retailers  of  game  pay  a  license  duty  of  upwards  of 
£2000;  making  together  £331,317,  a  sum  nearly  equivalent  to 
one-fourth  of  the  whole  income-tax  paid  by  Scotland.  The  great 
number  of  keepers  in  many  parts  of  England  have  also  been  found 
to  have,  in  no  inconsiderable  degree,  the  effect  of  a  rural  police;  and 
were  they  withdrawn,  that  force  would  have  to  be  augmented  at 
the  public  expense. 

Lord  Malmesbury  is  of  opinion  that  it  is  a  great  injustice  to 
prevent  small  proprietors  to  appropriate  the  game  on  their  lands, 
unless  they  pay  £3,  13s.  6d.  for  a  certificate.  If  the  possession  be 
small,  the  damage  done  to  the  crop  must  be  calculated  verstis  this 
sum.  If  the  game  be  killed,  the  produce  is  kept  entire,  but  the 
half  of  its  value  may  be  lost  by  the  tax.  Then  about  forty  hares 
or  thirty  pheasants  must  be  killed  to  cover  the  amount  of  the  cer- 
tificate. Such  a  proprietor  is  probably  afraid  of  the  speculation, 
and  takes  the  chance  of  his  richer  neighbour  (who  possesses  and 
preserves  the  ground  around  him)  allowing  him  some  compensa- 
tion for  damage  done  to  his  field.  It  is  hard  that  the  man  with 
one  acre  Ijing  in  the  middle  of  a  preserved  country,  as  he  has  a 
right  to  the  game  upon  it,  should  be  prevented  by  any  indirect 
means  from  killing  it.  It  is  desirable,  therefore,  that  every  one 
should  be  allowed  to  shoot  or  destroy  all  game  on  his  own  free- 
hold or  copyhold  land  without  a  certificate. 

There  is  an  impropriety  connected  with  the  administration  of 
these  laws  which  must  have  occurred  to  every  one  as  desirable  to 
be  removed,  namely,  that  prosecutions  are  brought  before  the 
justice  of  peace  court  of  the  district  where  the  offence  was  com- 
mitted. By  this  arrangement  it  happens  that  the  same  individual 
may  be  virtually  both  prosecutor  and  judge — a  proprietor  may  be 
sittmff  in  judgment  on  an  oflPence  committed  in  his  own  grounds, 
^e  witnesses,  at  the  same  time,  being  his  own  servants.  In  sanc- 
tioning this  mode  of  proceeding,  it  may  be  thought  that  the  legis- 
lature has  deviated  from  the  pnnciple  by  which  it  has  been  usually 
fmded,  in  guarding  so  sensitively  the  administration  of  Justice, 
from  even  the  appearance  of  partiality.  But  the  remedy  for  this 
wems  simple  and  easy. 

If  the  recent  movement  for  the  repeal  of  the  game  laws  has  been 
■criously  made  with  the  intention  of  extirpating,  qr  even  very 
niateriaJly  diminishing,  the  quantity  of  game,  it  is  difficult  to  con- 
nive a  notion  more  erroneous.  Game  may  be  protected,  indirectly, 
otherwise  than  by  means  of  these  laws ;  and  there  is  an  existing 
"tatute  available  for  this  purpose.  K  they  were  abolished,  proprie- 
tors would  probably  endeavour  to  have  the  law  of  trespass  rendered 
^ore  stringent  and  summary  than  it  is ;  and  it  is  difficult  to  see 
Jjow  this  could,  with  justice,  be  refused  to  them.  Belying  on  this 
^^j  either  in  its  present  state,  or  such  as  it  may  be  easily  rendered, 
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game  preservers  have  little  to  fear  from  the  abolition  of  the  others, 
at  least  as  far  as  regards  poachers.  It  may  be  thought,  mdeed, 
that  the  case  would  be  somewhat  altered  as  to  the  relation  between 
landlord  and  tenant.  The  latter  could  not  be  regarded  in  the 
light  of  a  trespasser  while  on  his  own  farm ;  and  if  the  game  laws 
were  abrogated,  and  no  arrangement  to  the  contrary  entered  into 
with  his  landlord,  he  would  be  entitled  to  kill  all  the  game  found 
on  his  fields.  But  it  would  still  remain  competent  for  the  land- 
lord, equally  as  at  present,  to  make  what  stipulations  he  pleased 
with  regard  to  the  game — he  could  still  prescribe  the  conditions  on 
which  he  will  let  his  lands.  He  could  still  reserve  a  right  to  the 
game.  This  is  a  matter  altogether  irrespective  of  the  game  laws, 
and  would  stand,  as  it  does  now,  on  the  footing  of  private  arrange- 
ment. The  only  difference  to  the  tenant  would  be,  that,  having 
obtained  the  landlord's  permission,  he  could  kill  game  without 
paying  any  tax  to  the  government.  But  the  landlord  could  tie 
his  hands  in  the  same  manner  as  at  present,  and  matters  would 
continue  very  much  in  the  same  state  as  they  are  now. 

To  all  others  the  law  of  trespass  would  apply;  and  farmers 
themselves  would  be  among  the  first  to  find  that  it  would  be  neces- 
sary to  enforce  it  with  the  utmost  rigour.  Their  crops  would  be 
trodden  down,  their  fences  destroyed,  and  their  stock  disturbed ; 
and  they  would  have  to  be  continually  on  the  watch  against  in- 
truders. A  force  of  keepers  would  still  require  to  be  kept  up ;  the 
temptation  to  poaching  would  probably  be  increased,  from  the  fact 
that  game  would  now  be  common  property ;  the  same  deplorable 
collisions  would  take  place ;  and  all  the  moral  evils  that  flow  from 
the  present  state  of  the  law  would  continue  but  little  abated.  No 
law  would  be  broken  in  killing  or  appropriating  game,  but  a  law 
would  be  broken  in  order  to  reach  it.  but  poaching  would  pro- 
bably come  to  be  looked  upon  as  involving  no  breach  of  morality, 
because  in  no  respect  coula  it  be  called  theft  or  taking  the  property 
of  others,  and  it  would  be  engaged  in  without  scruple. 

The  repeal  of  all  the  laws  which  protect  game,  directly  and 
indirectly,  would  indeed  lead  to  its  destruction,  but  it  would 
destroy,  at  the  same  time,  some  of  our  most  valuable  privileges 
with  which  game  has  no  connexion.  Such  a  step  would  go  far  to 
disorganise  our  whole  social  system.  No  property  would  be  safe, 
no  spot  secure  from  intrusion.  Fences,  plantations,  corn-fields,  would 
be  liable  to  perpetual  injury.  The  improvement  of  landed  property 
would  be  immeasurably  retarded.  The  inducement  to  reside  in  the 
country  would  be  diminished,  because  its  security,  seclusion,  and 
many  of  the  recreations  to  which  gentlemen  are  attached,  would  be 
gone.  The  curse  of  a  non-resident  proprietary  would  be  likely  to 
follow.  The  capital  in  the  winter,  a  watering-place, in  the  summer, 
would  become  their  habitual  places  of  resort.  Estates  would  be 
'anaged  solely  through  the  medium  of  factors.     Along  with  a 
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decrease  of  employment  for  our  peasantry,  they  would  deteriorate 
in  their  habits  and  principles,  from  the  want  of  any  to  feel  an 
interest  in  their  welfare,  and  promote  their  improvement.  Some 
of  the  scenes  qf  the  south  of  Ireland  might,  in  time,  come  to  be 
realised  in  the  centre  of  England  and  Scotland.  Game  would  not, 
for  a  considerable  time,  become  altogether  extinct.  Enough  would 
long  remain  to  tempt  pursuit,  for  the  price  of  these  animals  would 
be  greatly  increasect,  and  gangs  of  poachers  and  unemployed  game- 
keepers would  travei'se  the  country  at  all  seasons.  This  is  no  ideal 
picture,  for  these  evils  were  realised  in  France  previous  to  the  year 
1844,  when  game  was  free  to  all ;  and  bands  of  idle  and  lawless 
chasseurs  became  so  destructive  to  the  crops,  and  dangerous  to  the 
inhabitants,  that  the  enactment  of  a  protective  law  became  indis- 
pensable. 

But  though  the  law  of  trespass  might  perhaps  he  rendered  effec- 
tual for  the  lowlands,  it  would  be  difficult  to  make  it  so  for  the 
Highlands,  from  the  immense  extent  of  the  districts  that  would 
require  protection.  To  deprive  the  proprietors  of  these  sterile 
moors  of  the  means  they  now  possess  of  turning  them  to  some 
aaiount,  would  not  only  be  most  unjust  to  them,  but  also  most 
injurious  to  a  largo  portion  of  the  Highland  population.  It  is  cal- 
culated that  not  less  than  £80,000  are  spent  by  sportsmen  annually 
in  the  Highlands  of  Scotland,  over  and  above  the  shooting-rents. 
This  goes  chiefly  to  the  poorer  classes,  who  look  upon  the  shooting 
season  as  their  harvest.  It  is  supposed  that  about  4000  men  are 
employed  in  the  Highlands  as  foresters,  keepers  of  game  and  fish. 
SuDposing  the  half  of  these  to  be  married,  and  to  have  three  children 
each,  we  thus  have  12,000  persons  supported  by  regular  wages 
from  this  source.  It  has  been  calculated  that  the  number  of  per- 
sons supported  in  a  similar  way  in  England  and  Wales  is  upwards 
of  62,400.*  When  we  hear  the  game  laws  denounced  as  unmiti- 
^ted  evils,  without  the  slightest  admixture  of  good,  and  benefiting 
^  no  degree  any  class  of  the  community,  these  considerations 
show  how  recklessly  such  assertions  have  been  made. 

The  operation  of  these  laws  has,  in  point  of  fact,  been  very  much 
^litigated  of  late.  That  they  were  formerly  harshly  administered, 
*nd  even  strained  to  the  utmost,  cannot  be  denied,  and  occasional 
Instances  of  their  abuse  may  still  at  times  occur.  But  their  pro- 
^sions  have,  in  several  points  already  referred  to,  been  consider- 
ably relaxed ;  and  the  spirit  of  the  times,  which  is  opposed  to 
severity  of  punishment  as  the  best  means  of  repressing  crime,  has 
had  the  same  influence  on  the  application  of  them  as  it  has  exer- 
cised on  nearly  all  our  other  penal  statutes. 
.  We  are  therefore  obliged  to  revert,  with  even  stronger  convic- 
tions than  before,  to  the  statement  with  which  we  set  out,  that  it  is 

*  Lord  Malmesbury's  Pamphlet,  page  24. 
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not  in  the  repeal  of  the  game  laws,  but  in  their  modification,  that 
the  evils  complained  of  will  find  their  best  remedy.  Evils,  as  we 
have  seen,  have  been  attributed  to  them  with  which  they  are  by  no 
means  justly  chargeable — consequences  have  been  supposed  to  flow 
from  them  with  which  they  have  no  necessary  connexion.  The 
real  grievances  to  which  they  give  rise,  we  have  endeavoured  to 
point  out.  These  grievances,  the  repeal  of  the  laws  in  question 
would  either  not  remove,  or,  while  it  did  so,  it  would  substitute 
others  of  an  infinitely  more  grievous  kind.  But  they  are  of  such  a 
nature  as  to  admit  of  correction  by  the  legislature :  and  it  is  to  be 
hoped  that  the  subject  will  be  taken  up  during  the  present  session 
of  parliament,  and  adjusted  in  such  a  way  as  to  preserve,  on  the 
one  hand,  the  just  rights  of  proprietors,  and  remove,  on  the  other, 
all  ground  of  reasonable  complamt  on  the  part  of  the  public* 

*  Since  the  foregoing  observations  were  in  type,  we  have  perased  a  statement 
containing  an  account  of  the  relation  existing  between  landlords  and  Jtheir  tenants  in 
respect  to  game,  which  deserves  general  attention,  and  which  might  be  made  the 
basis  of  an  agreement  on  that  subject  between  any  landlord  and  tenant.  "  The 
tenant  has  leave  to  shoot  over  the  farm,"  says  Mr  Caird,  **  so  that  he  has  it  in  his 
power  to  prevent  any  undue  increase  of  game,  while  he  has,  at  the  same  time,  a  per- 
sonal interest  in  its  fair  preservation.  An  arrangement  of  the  kind  between  land- 
lord and  tenant  has  been  found  quite  scUisfactory ;  and  an  instance,  on  a  more  exten- 
sive scale,  on  the  estate  where  the  writer  has  his  own  farm,  may  be  mentioned  to 
show  how  e<itily  all  cause  of  complaint  on  this  head  may  be  removed.  A  few  years 
ago,  on  some  of  the  farms  of  the  Earl  of  Galloway,  in  this  couuty,  ( Wigtoniihire,)  the 
ravages  of  game  were  very  great,  and  in  several  instances  considerable  sums  were 
paid  to  the  tenants  for  the  damage  done  to  their  crops.  Much  discontent  was  felt 
by  the  tenants,  which  has  ail  been  removed  by  the  landlord  giving  permission  to  every 
tenant  on  his  estates  to  kill  hares  and  rabbits,  being  the  description  of  game  most 
injurious  to  crops.  The  consequence  has  been,  that,  in  situations  where  game  was 
excessive,  it  has  been  thinned  down ;  but  as  each  tenant  has  a  personal  interest  in  the 
matter,  and  can  kill  hares  without  a  game  license  he  is  careful  to  prevent  all 
trespass,  which  would  interfere  with  his  rights,  as  well  as  those  of  the  landlord.  The 
expense  of  watching  the  game  is  saved  to  the  landlord,  the  work  is  much  more  effec- 
tually done,  and  the  result,  it  is  believed,  has  in  every  respect  been  mutually  satis- 
factory to  landlord  and  tenant.  Occasional  opportunities  are  given  at  coursing 
matches — held  by  the  tenants  on  different  parts  of  the  estates — for  all  classes  to  meet 
for  sport  during  the  winter,  when  work  is  slack,  and  no  injury  can  be  done  to  the 
crops;  and  the  writer  has  on  such  occasions  seen  not  fewer  than  two  hundred  people 
assembled — including  gentry,  farmers,  tradesmen,  and  labourers — all  equally  inte- 
rested' in  the  chase,  and  equally  disappointed  when  there  was  any  lack  of  game.  A 
legitimate  amusement,  under  due  regulation,  is  thus  substituted  for  the  pernicious 
system  of  poaching;  so  that,  in  a  moral  view,  the  arrangement  has  not  been  without 
its  influence." — (High  Farming,  p.  21.) 

Here  are  the  practical  illustrations  of  a  system  which,  if  generally  adopted,  wonldj 
we  have  no  doubt,  for  ever  amicably  allay  the  heart-burnings  existing  between  land- 
lords and  tenants  regarding  the  destruction  occasioned  to  crops  by  game;  and  as  the 
tenants  were  the  first  to  complain  of  the  game,  it  is  for  them  to  express  their  desire 
for  a  similar  arrangement,  and  the  landlords  everywhere  will  no  doubt  willingly 
respond  to  the  request,  as  those  have  done  in  the  oases  referred  to  by  Mr  Caird. 
Such  an  arrangement  would  completely  settle  the  question  of  the  game  laws,  in  at 
far  as  the  tenants  are  concerned. — Ed. 
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THE  FARMERS'  NOTE-BOOK.— NO.  XXIV. 

Practical  Ventilation;  being  rules  and  instructions  of  easy 
amplication  for  ventilating  public  buildings  and  private  apartments, 
with  practical  suggestions  for  the  cure  of  smoky  chimneys.  By 
R.  S.  Burn. — Although  we  do  not  intend  to  adduce  many  of  the 
striking  evidences  in  our  possession,  illustrative  of  the  evd  effects 
of  foul  air  on  the  human  system — still,  believing  as  we  do,  that 
much  is  needed  to  arouse  many  individuals  to  the  danger  of 
breathing  deteriorated  air — we  hope  our  short  introductory  remarks 
will  prove  to  such  of  some  benefit. 

A  large  supply  of  pure  air  is  as  necessary  for  the  support  of  life 
as  nourShing  food.  This  is  evident  when  we  consider  the  nature 
of  air— its  healthy  or  unhealthy  action  on  the  human  frame,  just  as 
it  is  pure  or  impure  in  its  quality.  The  change  from  pure  to 
imDure  is  effected  by  the  operation,  which  is  a  constant  action  in  the 
body;  the  result  oi  which  is  a  continual  interchange  between  the 
blood  and  the  atmosphere ;  the  air  receiving  from  the  blood  the 
carbonic  acid  gas,  and  other  impurities ;  and  the  blood  receiving 
from  the  air  a  large  proportion  of  its  oxygen,  thus  imparting  to  it 
the  purifying  and  life-supporting  principle.  Now,  when  we  con- 
sider that  it  is  upon  the  proper  action  of  such  operations  that  the 
health  of  the  boay  depends,  need  we  wonder  at  the  many  and  fatal 
diseases  which  result  from  the  repeated  inhalation  of  the  same 
portion  of  air? 

lodependent,  says  an  able  writer  on  the  subject,  of  the  more  serious  evils,  there 
^  urious  minor  evils  that  often  prey  upon  the  constitution  when  the  air  is  of 
inferior  quality  ;  the  long-continued  action  of  the  vitiated  air  gradually  uuderminea 
tbe  tone  and  strength  of  the  stomach;  the  appetite  diminishes,  and  the  citadel  or 
niftiospriog  of  the  constitution  being  thus  disabled  or  destroyed,  all  the  other  powers 
of  the  system  also  gradually  five  way. 

DrGuy  states  that  consumption  is  caused  in  many  cases  amongst 
the  poorer  classes,  who  are  confined  in  over-heated  and  ill -ventilated 
"Workshops  at  sedentary  occupations ;  and  he  says  decidedly,  that 
be  believes  non-ventilation  to  be  a  more  fatal  cause  of  disease  than 
*I1  others  put  together.    Dr  Robinson  of  Newcastle  says, — 

^Jnong  the  many  diseases  which  have  been  directly  traced  to  this  source,  may  be 
mentioned  typhus  and  other  malignant  and  pestilential  fevers — consumption,  and  the 
<lifferent  forms  of  scrofula,  disordered  digestion,  and  nervous  complaints;  whilst, 
^  ft  predisposing  and  aggravating  cause  of  disease,  its  noxious  influence  extends 
^li'OQghout  every  variety  of  bodily  affliction  to  which  mankind  are  subject. 

In  addition  to  its  influence  in  generating  disease,  defective  venti- 
lation also  materially  contributes  to  its  propagation:  a  certain 
^egree  of  concentration  generally  appears  to  be  necessary  for,  and 
invariably  predisposes  to,  an  attack  of  fever.  We  comd  go  on 
Jiiultiplying  examples  of  the  bad  eflfects  of  foul  air  in  the  human 
lH)dy ;  but  we  shall  refrain  from  further  investigating  this  very  in- 
teresting subject,  and  conclude  our  introductory  remarks,  by  quot- 
^g  the  words  of  an  eloquent  writer  on  the  subject : — 
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Nor  is  there  one  among  the  many  questions  thus  forced  upon  the  attention  of 
every  civilised  community,  which  is  in  itself  so  important,  or  the  correct  solution  of 
which  is  so  indispensable  to  the  preservation  of  health,  as  the  investigation  of  the  best 
and  simplest  means  for  providing,  in  every  space  occupied  by  human  beings,  a  gradual 
but  constant  interchange  of  air.  Innumerable  are  the  catastrophes,  some  of  sufficient 
magnitude  to  occupy  the  page  of  history,  which  testify  to  the  necessity  for  man 
carrying  out  in  his  dwelling  the  same  principle  upon  which  nature  has  proceeded  in 
the  fabrication  and  endowment  of  his  body.  She  has,  by  a  simple  and  efficacious 
process,  provided  for  the  ventilation  of  his  lungs ;  and  it  is  for  him,  using  the  reason 
with  which  he  is  blessed,  and  imitating  the  beneficent  provisions  indicated  by 
science,  to  direct  through  every  place  which  he  inhabits,  a  gentle  current  of  that  invi- 
sible atmosphere,  which  was  intended  to  be  the  source  of  life^  but  which  has  hitherto 
been  too  frequently  a  transmitter  of  disease  and  death. 

In  ventilating  buildings,  we  have  endeavoured  to  attain  to  a  mode 
not  requiring  expensive  machinery,  or  complicated  arrangements. 
Being  aware  that  a  very  considerable  degree  of  ignorance  prevails 
as  to  the  importance  of  ventilation,  and  that  many  are  deterred  from 
carrying  useful  plans  into  effect  from  the  fear  of  incurring  great 
expense,  we  conceive  the  best  way  to  remove  the  prejudice,  is  to 
prove  that,  in  the  case  of  ventilating  buildings  already  constructed, 
the  expense  is  inconsiderable,  while  the  incorporation  of  the  plan 
with  a  building  not  executed,  the  expense  is  truly  a  trifle.  As  a 
fitting  introduction  to  our  rules,  we  propose  giving  a  few  remarks 
on  the  nature  of  ventilation. 

Ventilation  proper  may  be  divided  into  two  classes — artificial  and 
natural ;  the  former  being  effected  by  means  of  machinery,  as 
fanners,  pumps,  screws,  &c.,  and  we  may  here  specify  fire-draught; 
and  is  divided  into  two  modes,  called  the  "plenum"  and  "vacuum" 
impulses — the  plenum  consisting  of  macliinery  for  pumping  or 
forcing  air  into  the  interior  of  a  building,  allowing  the  foul  air  to 
escape  by  openings  provided  for  its  exit ;  the  vacuum,  of  machinery 
for  extracting  the  foul,  and  allowing  the  %Bsh  air  to  enter  by  the 
chinks  of  the  doors  and  windows,  or  through  proper  apertures. 
Natural  ventilation,  on  the  contrary,  does  not  depend  on  machinery 
for  its  effects  ;  but,  in  the  words  of  Dr  Reid, — 

Tt  is  a  process  by  which  movements  are  induced  and  sustained  in  the  air,  in  the 
idme  manner  as  wind  is  produced  in  the  external  atmosphere.  The  specific  gravity 
/f  air,  when  deteriorated  by  respiration  and  combustion,  tlie  two  great  processes 
~faich  deteriorate  air  in  the  interior  of  buildings,  is,  under  ordinary  circumstances, 
ighter  than  that  of  common  air ;  it  gives  way,  accordingly,  and  is  pushed  upwards 
oy  the  purer  and  denser  air.  Let  us  imagine  an  apartment  occupied  by  a  number  of 
>erson8  standing  on  a  porous  floor,  and  the  roof  taken  off;  at  ordinary  temperatures 
he  air  vitiated  there  by  the  human  frame  requires  no  mechanical  power  to  remove  it. 
ihe  superincumbent  pressure  is  diminished  by  the  expansion  induced  in  the  air  as  it  is 
*9ated,  but  the  external  atmosphere  is  permitted  to  have  free  access  below  as  well  as 

^Ave  to  the  porous  floor.  Its  power,  therefore,  preponderates,  and  an  upward  movement 

he  necessary  consequence,  wliich  is  accompanied  by  the  introduction  of  the  fresh 

,^a  the  removal  of  the  foul  air.    An  open  roof  is,  however,  inadmissable;  protection 

s  required  from  the  weather,  independently  of  other  arrangements ;  the  openings 

•*nst  therefore  be  contracted,  a  greater  velocity  of  discharged  air  must  therefore  be 

-coined.  To  effect  this,  if  a^shaft  or  box  be  extended  from  any  opening  near  the 
filing  to  the  external  roof  and  atmosphere,  the  column  of  warm  air  which  soon  fills 
'  "'"'^ases  its  power,  and  effectually  establishes  a  current,  bv  means  of  which  the 
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In  all  cases  where  the  nature  of  the  building  will  admit  of  it, 
nataral  ventilation  should  always  be  adopted,  it  being,  when  once 
effected,  completelj  inexpensive  in  its  operation.  Having  thus 
avowed  our  preference  for  the  system  unincumbered  with  machinery, 
or  having  arrangements  diflScult  to  be  understood  by  that  class 
who  will  generally  be  found  to  have  their  management,  we  will 
now  proceed  to  the  more  immediate  consideration  of  our  subject. 

Air,  when  expelled  from  the  lungs,  after  being  used  for  the  pur- 
poses of  respiration,  being  composed  principally  of  carbonic  acid 
gas,  one  of  the  heaviest  of  our  gases,  it  has  been  argued  that  foul 
air  having  a  downward  tendency,  by  the  preponderating  influence 
of  the  carbonic  gas,  the  foul  air  should  be  extracted  from  the  inte- 
rior of  the  building  by  the  under  part,  allowing  the  fresh  to  be 
admitted  at  the  top.  The  specific  gravity  of  common  air  being 
1*000,  while  that  of  the  carbonic  acid  gas  is  1*527,  it  must  be 
evident,  say  the  advocates  of  this  system,  "  that  in  a  building 
where  human  beings  are  assembled,  the  carbonic  acid  gas  miist  fall 
to  the  ground,  thus  forming  a  stratum  of  air  which  cannot  possibly 
be  removed  by  an  upward  current."  Plausible  as  this  plan  seems 
in  theory,  in  practice  it  is  found  altogether  wrong,  inasmuch  as  it 
is  now  established  beyond  a  doubt,  that  when  air  is  expelled  from 
the  lungs,  so  much  animal  heat  is  imparted  to  the  resulting  com- 
pound, (carbonic  acid  gas,  azote,  and  watery  vapour,)  that  it  has  an 
upward  tendency  of  considerable  force.  A  very  familiar  illustra- 
tion of  the  truth  of  this  niay  be  found  by  breathing  in  a  still 
atmosphere  in  a  frosty  day.  The  heat,  which  is  thus  derived  from 
the  body,  the  expelled  air  retains  for  a  considerable  time,  but  on 
cooling,  the  superior  density  of  the  carbonic  gas  prevails,  and  a 
downward  tendency  is  |tie  result.  Hence  the  necessity  for  speedily 
conveying  the  foiU  air  from  the  interior  of  the  building.  In 
practice,  then,  it  is  found  that  the  best  mode  of  ventilating  is  by 
extracting  the  foul  air  from  the  top,  and  admitting  the  fresh  at  the 
bottom  of  the  building. 

Heated  air,  to  pass  out  from  the  interior  of  a  building  by  any 
other  course  than  an  upward  one,  must  be  forced  by  cuiTents  arti- 
ficially produced :  the  wind  may  sometimes  be  taken  advantage  of, 
^t  it  cannot  be  depended  upon,  neither  is  it  unvarying  in  inten- 
sify of  action.  From  this  will  be  seen  the  absurdity  of  having 
apertures  as  are  often  provided  in  the  gables  or  ends  of  buildings 
for  allowing  the  foul  air  to  escape. 

In  ventilating  buildings,  two  things  must  be  borne  in  mind  ;  and 
M  upon  these  depend  the  success  of  the  plan,  particular  attention 
sbomd  be  paid  to  them.  First,  the  supplving  the  interior  with 
fi^  air ;  and  second,  the  extracting  of  the  foul.  And  here  atten- 
tion is  requested  to  the  fact,  the  evidence  of  all  experience  goes  to 
prove  the  truth  of — that  no  foul  air  can^  by  any  possibility ^  be 
^^^^noved  JTOm  the  interior  of  a  building^  however  well  arranged  the 
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means  for  its  eooit  may  Je,  unless  an  ample  supply  of  fresh  air  is 
admitted  into  it.     On  this  point  no  mean  authority  says  : — 

A  moment's  reflection  will  satisfy  the  mere  student  as  to  the  trath  of  the  position, 
that  unless  a  new  portion  of  air  be  aidmitted  into  any  ordinary  apartment,  the  portion 
which  is  already  there  will  not  be  expelled.  It  is  the  force  of  the  air  entering  that 
causes  the  heated  air  to  be  expelled.  It  is  necessarily  impossible  to  have  ventilation 
without  a  movement  of  air. 

In  making  provisions,  then,  for  the  admission  of  fresh  air,  due 
regard  should  he  had  to  the  source  from  whence  it  is  derived.  If 
much  dust  and  extraneous  matter  should  be  near  the  base  of  the 
building,  the  air  should  be  drawn  from  a  source  some  distance  from 
the  ground,  but  led  by  conduits  in  the  wall  (the  entrance  to  which 
may  be  below  the  eaves)  to  the  under  part  of  the  building,  where 
it  should  be  admitted  to  the  interior.  In  buildings  already  con- 
structed, forming  these  ventiducts  would  be  attended  with  con- 
siderable expense ;  to  prevent  which,  the  apertures  should  be  made 
at  the  lowest  part  of  the  base  of  the  building,  and  their  orifices 
covered  with  horse-hair  cloth  or  finely  perforated  zinc,  which  will 
prevent  the  dust,  &c.,  fi-om  entering,  ohould  the  air  be  admitted 
at  once  to  the  interior,  that  is,  close  to  the  walls,  no  ventiducts  will 
be  required ;  but  should  the  air  be  wished  to  be  led  to  the  interior, 
say  the  passages  of  a  church,  or  some  distance  firom  the  walls,  ven- 
tiducts must  be  employed  to  conduct  the  air  to  its  place  of  exit. 
For  this  purpose  metal  pipes,  or,  what  would  be  cheaper,  wooden 
boxes  witn  air-tight  joints,  covered  externally  with  a  composition  of 
tar  and  sand,  (one  part  of  the  latter  to  three  of  the  former,)  will  be 
found  to  answer  well.  In  the  generality  of  buildings,  as  churches, 
&c.,  the  fresh  air  should  be  led  to  some  distance  from  the  walls. 
In  churches  the  passages  will  be  the  best  place.  The  apertures 
for  the  ingress  of  fresh  air  in  the  passages  or  floors  should  be 
covered  with  iron  gratings,  with  holes  not  larger  than  one  inch  in 
diameter ;  beneath  this  a  plate  of  zinc,  with  perforations  120  to  the 
square  inch,  and  in  contact  with  the  iron  grating,  should  be  placed. 
Tnese  precautions  being  taken,  the  air  in  its  passage  through  the 
apertures  will  be  so  diffused  that  the  rush  or  air  will  be  almost 
imperceptible.  Instead  of  zinc,  horse-hair  cloth  of  a  fine  texture 
may  be  applied  below  the  grating  with  advantage,  especially  in 
cases  where  the  air  supplied  to  the  interior  is  loaded  with  impuri- 
ties. The  apertures  for  the  admission  of  fresh  air,  wherever  placed, 
should  be  disposed  at  equal -distances  round  the  building — if  pos- 
sible, in  every  wall —  so  that,  from  whatever  quarter  the  wind  may 
blow,  an  aperture  may  be  placed  so  as  to  receive  its  influence. 
Having  provided  means  for  the  admission  of  fresh,  attention  must 
next  be  paid  to  the  extracting  of  the  foul  air.  The  apertures  foi 
its  escape  should  always  be  placed  at  the  highest  part  of  the  ceil- 
ing, as  the  air  will  naturally  ascend  there.  It  will  be  evident  how 
much  more  easy  it  is  to  ventilate  a  church  with  a  sloping  rool 
jhest  in  the  centre ;  the  heated  air  will  at  once  find  its  way  to  the 
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highest  part,  even  although  it  should  strike  the  galleries  in.ita 
upward  course.  If  the  nature  of  the  building  will  admit  of  it,  the 
area  of  the  apertures  should  be  distributed  over  the  ceiling  in  more 
than  one  place.  Supposing  the  area  of  aperture  of  a  church  is 
required  to  be  three  square  feet,  if  three  apertures  of  one  square 
foot  each  be  placed  at  regular  intervals  in  the  roof,  the  building 
will  be  more  speedily  ventilated  than  if  one  aperture,  of  three 
square  feet  area,  was  alone  used.  In  cases  where  there  is  an  inner 
roof  or  ceiling,  thus  forming  an  empty  space  between  it  and  the 
external  roof,  the  foul  air  should  on  no  account  be  allowed  to 
enter  into  it,  as  by  spreading  itself  beneath,  and  coming  in  contact 
with  the  cold  outer  roof,  its  ascending  power  will  be  diminished. 
The  plan  almost  invariably  carried  into  effect,  where  ventilation  in 
Budi  a  case  is  attempted,  of  having  louvres  or  spaces  in  the  exter- 
nal roof  only  for  the  foul  air  to  escape,  is  just  as  wise  as  if  a 
miller,  instead  of  leading  the  water  from  the  pond  to  drive  his  mill 
in  one  large  dam,  endeavoured  to  do  so  by  leading  it  in  a  variety 
of  small  rills  or  pipes,  regardless  of  the  loss  sustained  by  f^^iction 
and  waste.  We  have  even  seen  cases  in  which  ventilators  were 
fixed  on  the  outer  roof,  while  the  inner  ceiling  had  no  communica- 
tion whatever  with  the  empty  space,  and  the  interior  of  the  build- 
ing being  in  fact  hermetically  sealed.  The  absurdity  of  this  plan  is 
80  apparent  that  it  is  needless  to  condemn  it  otherwise  than  oy  the 
mere  mention  of  it.  It  may,  however,  be  adduced  as  one  of  the 
many  proofs  we  could  bring  forward  of  the  utter  ignorance  of 
manj  architects  and  builders  of  the  philosophical  principles  of  ven- 
tiktion  practically  applied. 

The  rules  for  ascertaining  the  area  of  the  exit-aperture  or 
apertures  for  any  kind  4)f  building,  are  as  follows : — "  The  power 
of  ventilation,"  says  Tredgold,  "  should  obviously  be  adapted  to 
the  greatest  number  of  people  the  building  is  to  contain  at  one 
time ;  and  it  is  obvious  that  we  had  better  err  in  excess  than  in 
deficit"  Perhaps  a  few  examples  in  round  numbers  will  aflford  a 
more  distinct  view  of  the  quantity  of  air  it  is  desirable  to  change 
in  a  crowded  room.  According  to  deduction  made  by  the  same 
eminent  engineer,  four  cubic  feet  per  minute  will  be  required  for 
each  individual.  Therefore,  when  a  room  contains  200  people, 
there  should  be  800  cubic  feet  of  fresh  air  supplied  to  the  interior 
every  minute,  and  of  course  the  same  quantity  withdrawn.  Four 
hundred  people  will  require  1600  cubic  feet  per  minute,  and  so  on 
in  the  same  proportions.  As  the  rate  of  ascension  of  the  vitiated 
air,  in  the  tubes  prepared  for  its  exit,  depends  upon  the  difference 
of  temperature  of  the  external  air,  ana  of  that  in  the  tubes  or 
interior  of  the  building,  the  greater  the  difference,  the  greater  the 
velocity  of  ascent ;  it  follows  then,  that  in  summer  it  will  be  more 
difficult  to  ventilate  a  building  than  in  winter.  On  the  assumption 
that  there  will  not  be  a  greater  difference  in  summer  between  the 
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external  and  internal  atmosphere,  Tredgold  founds  the  following 
rule — Multiply  the  nurriber  of  people  the  building  contains  by  four  y 
and  divide  this  product  by  forty^three  times  the  square  root  of  the 
height  of  the  tubes j  and  the  quotient  is  the  area  of  the  ventilating  tube. 
By  the  height  of  the  tubes  is  meant,  the  height  from  the  floor  of 
the  room  to  the  place  where  the  air  escapes  to  the  atmosphere. 
If  there  are  more  tubes  than  one — that  is,  if  the  area  of  the  exit 
aperture  found  by  the  above  rule  can  be  conveniently  divided  and 
disposed  in  more  than  one — the  different  ventiducts  leading  from 
these  apertures  should  be  all  of  the  same  height,  as,  if  not,  the  tall 
ones  would  overpower  the  short,  and  adverse  currents  would 
result.  When  \)iq  fresh  air  is  led  to  the  interior  by  simple  aper- 
tures in  the  wall,  their  area  should  be  double  that  of  the  foul 
air  ventiducts ;  but  if  it  is  led  to  the  passages,  or  some  distance 
from  the  wall,  in  wooden  boxes  or  pipes,  these  should  be  made  of 
the  same  area  as  the  foul  ventiducts.  We  here  give  sketches  and 
descriptions  of  good  specimens  of  valves,  for  regulating  the  admis- 
sion of  fresh  and  the  egress  of  foul  air.  Fig.  1,  •  Fig.  1. 
is  a  section  of  a  valve,  to  be  used  when  the 
fresh  air  aperture  is  near  the  ground  ;  a  a  is 
the  wall,  J  J  an  iron  quadrant  fixed  in  the 
wall  to  the  end  of  the  aperture ;  this  quad- 
rant has  a  groove  or  slit,  as  shown  by  the 
dotted  line  ;  this  allows  a  thumb  or  pinching 
screw,  attached  to  the  hinged  valve  c  c,  to 
traverse  up  and  down  therein ;  the  valve  is 
moved  by  the  handle  e?,  and  is  fixed  in  any  position  by  the 
thumb-screw. 

Fig.  2   is  a  valve  for  a  fresh  air  aperture  at 
the    top  of  the  wall,  a  a  the   wall,   a  the    iron 
staple  supporting  a  bracket  for  hanging  the  wheel 
e;  this  bracket  is  fixed    in   the    wall,  ahove  the 
aperture    and    at   its    centre ;    a   chain   or    rope 
c  c  is  passed  over  the  wheel  or  pulley  e,  and   at- 
tached   to   the    hinged   valve    b ;    the  rope   near 
the    ground   should  have    a   counterpoise  weight  \ 
attached   to    it,    to    balance    the    valve ;    by    a    / 
simple    index,  the    valve   can    be   shut    to    any    ^' 
required    degree,    by    moving    the    comiterpoisc 
up  or  down  the  face  of  the  index. 

Fig.  3  is  a  section  of  part  of  a  foul  air  ventiduct,  showing  tlie 
construction  of  a  simple  valve  for  regulating  the  egress :  a  is  the 
ventiduct  or  wooden  box ;  a  board  6,  ornamented  on  the  under 
part,  larger  in  diameter  than  that  of  the  ventiduct,  is  hung  in  the 
manner  shown ;  b  is  the  valve ;  c  the  rod  for  suspending  it,  sliding 
in,  and  supported  by  two  rods  or  bars  stretching  across  the  box ; 
the  cord  or  chain  passes  over  the  two  pulleys,  and  is  produced  to 
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any  convenient  part  of  the  interior,  where  it  should  be  provided 
with  a  balance-weight  and  index.  Fig.  3.  Fig.  4. 

Fig.  4  is  a  section  showing  a 
diflferent  construction  of  valve : 
a  a  is  the  ventiduct ;  a  valve,  J,  is 
fitted  to  the  interior,  and  hinged 
at  one  side ;  the  rope  for  working 
it  passes  over  the  pulley,  c. 

rhe  foul  air  ventiducts  should 
all  be  properly  finished  at  top,  to 

Srevent  the  wind  being  blown 
own  them.  They  should  project 
above  the  ridge  of  the  roof,  at 
least  18  mches. 


^ 


Fig,  5  is  an  elevation  of  a  top  recommended  by  Tredgold,  which 
we  have  adopted  in  practice :  a  is  the  part  for  fixing  Fig.  5. 
it  to  the  ventiduct ;  the  cover,  c?,  made  circular  or 
conical,  pqevents  any  down-draught,  and  the  angu- 
lar edges,  c  c,  create  an  upward  current  in  the  tube, 
by  the  course  which  they  cause  the  wind .  to 
take.  The  tops  should  be  made  of  thin  metal,  and 
painted  black. 

Ventilation  of  private  apartments. — Many  plans  have  been  pro- 
mulgated in  connexion  with  this  part  of  the  subject ;  but,  generally 
speaking,  they  are  too  scientific  in  their  arrangements  to  admit  of 
their  general  adoption  ;  we  will  therefore  confane  ourselves  to  the 
elucidation  of  those  plans  which  are  simple,  unexpensive,  and  have 
been  proved  to  be  effectual. 

The  supply  of  fresh  air  to  the  interior  of  a  dwelling  apartment 
should  not  depend  upon  such  casual  means  for  its  admission  as  the 
crevices  of  doors  and  windows,  but  apertures  of  P^'opcr  dimensions 
should  be  provided.  The  ventilators  used  by  T.  Toynbee,  Esq., 
of  Loudon,  are  cheap  and  efficient.  That  used  for  the  admission  of 
fresh  air  is  a  plate  of  finely  perforated  zinc,  having  to  each  square 
uich  220  holes ;  this  is  placed  in  the  window,  in  the  uppermost  row 
o»  squares,  and  the  one  furthest  from  the  fire-place.  The  ventilator 
for  extracting  the  foul  air  is  a  simple  modification  of  Dr  Amott's 

5 Ian,  which  we  may  term  the  "  suspension  valve."     Mr  Toynbee 
ascribes  it  as  follows : — 

It  consists  of  a  sqaare  iron  tube,  of  from  three  to  six  inches  diameter,  and  so  long, 
tlut  the  outer  orifice  should  be  flush  with  the  wall  of  the  apartment,  and  the  inner 
<>&«  enter  the  chimney  :  these  tubes  are  usually  from  four  to  six  inches  in  length.  At 
the  orifice  entering  the  room,  there  is  either  a  plate  of  perforated  zinc,  or  a  piece  of 
>uie  wirework,  from  the  upper  and  back  part  of  which  hangs  a  piece  of  ordinary  or 
<^led  silk,  which  acts  as  a  valve,  so  as  to  allow  the  warm  and  vitiated  air  to  pass  up 
the  chimney,  and  prevent  any  smoke  from  entering  the  chamber. 

Fig,  6  will  give  a  pretty  good  idea  of  this  valve :  a  a  is  the  in 
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box ;    c  0  the    flap  or  valve  of  silk ;    d  d  the   wall    c 
apartment.  Fig.  • 

We  have  been  very  particular  in  describing 
this  plan,  convinced  of  its  great  utility  and  value 
as  a  cheap  and  efficient  means  for  ventilating 
apartments.  The  cost  of  the  window  ventilator 
is  2s.,  and  of  the  chimney  3s. ;  these  prices  include 
fitting  up.  So  much  for  their  cheapness ;  as  to 
their  efficiency,  Mr  Toynbee  makes  the  following 
statement : — 

The  effect  on  the  healti^  of  the  patient,  I  have  observed,  is  to  accelerate  tt 
and  to  alleviate  the  symptoms,  so  as  to  give.great  comfort  to  the  patient ;  the 
remark  that  the  ventilation  has  carried  away  the  smells  and  purified  the  pli 
am  now  continually  applied  to,  by  the  friends  of  those  whose  rooms  have  beei 
lated,  to  bestow  upon  them  a  similar  boon. 

And  here  we  would  direct  attention  to  a  fund  which  has 
the  means  of  doingmuch  good  amongst  the  poor  classes ;  we  i 
to  the  Samaritan  Fund  in  connexion  with  tne  St  George's  a 
James'  Dispensaries,  which  was  established  for  the  purpose  o 
plying  the  sick  poor  with  flannels  and  nutritious  foc^^,  an 
ventilatina  their  apartments.  In  the  latter  way,  the  comr 
have  declared  it  to  be  the  result  of  their  experience,  that  p 
ventilation  is  one  of  the  most  important  curative  means.  We 
that  tliis  institution  will  have  many  imitators  throughout  the  coi 
In  place  of  the  zinc  plate,  in  houses  of  a  superior  class,  Ba 
transparent  glass  ventilators  may  be  used  with  advantage. 

An  architect  of  some  note  communicated  to  the  writer  a  ph 
ventilating  apartments,  which  he  had  applied  to  gentlemen  s 
with  some  success.  It  must,  however,  be  incorporated  wit 
building  when  first  constructed.  At  the  ceiling  of  the  apart: 
above  the  cornice,  he  makes  a  narrow  opening ;  tins  commun 
with  a  channel  formed  between  the  lath  and  plaster,  and  the  I 
on  which  the  laths  are  nailed.  The  foul  air  is  led  to  apei 
formed  on  the  outside  walls  beneath  the  eaves,  thus  afibrain 
it  a  clear  escape  from  the  room.  The  fresh  air  is  admitt( 
openings  made  in  the  walls  beneath  the  windows,  communic 
with  holes  made  in  the  skirting  of  the  room,  or  in  the  floor ;  i 
latter  case,  the  carpet  covers  the  apertures,  and  serves  to  diffu! 
air.  In  this  plan,  each  room  must  have  an  independent  chanr 
the  escape  of  the  foul  air. 

As  in  many  cases  the  poorer  classes  shut  up  the  ventilators 
pressed  with  the  absurd  idea  that  they  are  dangerous,  Wi 
Hosking,  Esq.,  proposes  the  following  plan  to  be  adopted,  i 
camiot  fall  to  be  effectual : — 

A  sweet-air  flue  should  be  made  within  the  outermost  jamb  of  every  cl 
breast,  from  the  bottom  to  the  top,  and  opening  into  the  outer  air  free  from  a 
munication  with  the  smoke  flues,  and  not  liable  to  be  contaminated  by  them, 
should  open  out  at  the  lowest  level  again,  either  directly  under  the  floor,  < 
horizontal  flue  with  a  grated  mouth,  so  that  it  may  be  fed  with  air  from  botl 
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Efery  fire  shoald  be  fed,  by  an  opening  from  such  flue  behind  the  cheeks  and  back  of 
the  grate,  with  the  fresh  air,  perforations  underneath  the  grate  admitting  it  to  the 
fire,  and  other  perforations  to  the  room  generally.  Ninety-nine  out  of  a  hundred  of 
the  poor  would  never  suspect  the  mode  of  access  of  the  outer  air,  and  they  would 
hieathe  fresh  air  in  spite  of  themselves. 

As  a  means  for  withdrawing  the  foul  air,  the  suspension  valve 
should  be  used.  We  do  not  agree  with  Mr  Hosking  that  the  cur- 
rent of  air  established  near  ^e  fire-place,  by  the  action  of  the 
draught,  would  effectually  draw  off  all  the  foul  air  from  the  room. 
This  is  contrary  to  general  experience ;  moreover,  it  would  not  be 
desirable  to  put  it  in  operation.  Were  such  a  plan  available  for 
withdrawing  the  foul  air,  one  bad  effect  of  it  would  be  the  drawing 
of  the  current  of  foul  air  past  those  sitting  round  the  fire-place. 

Having  thus  briefly  described  efficacious  and  easily  attainable 
modes  of  ventilating  apartments,  independently  of  all  casual  means, 
we  would,  in  conclusion,  recommend  every  one,  in  addition  to  adopt- 
ing these  plans,  to  ventilate  their  apartments  by  opening  on  every 
EJsible  occasion  their  doors  and  windows.     The  currents  produced 
such  means  are  health-giving  and  health-restoring  draughts, 
ere  is  much  nonsense  promulgated  about  the  danger  of  draughts. 
We  have  many  a  day  sat  in  a  thorough  draught,  even  in  the  depth 
of  winter,  and  never  yet  caught  cold.     Many  are  in  the  habit  of 
doing  so  likewise.     In  India,  draughts,  the  very  life  of  the  inhabi- 
tants, are  artificially  produced.     We  do  not  assert  that  sitting  in  a 
draught  is  fraught  with  no  danger  in  some  cases ;  with  the  habit 
of  living  in  close,  confined,  over-heated  apartments  subject  to  no 
current,  no  wonder  that  many  catch  cold  on  being  exposed  to  a 
draught.     In  reference  to  this  subject,  Dr  D.  B.  Eeid  says — 

It  would  be  well  for  those  who  suffer  from  draughts  and  currents,  and  who  con- 
stantly declaim  against  any  movement  of  air,  to  consider  that  their  bodies  have 
been  so  formed  that  the  air  never  stagnates  round  them  during  life  ;  that  a  slow  but 
equal  ajid  continuous  current  ever  moves  around  the  living  frame  ;  that  it  is  not 
the  mere  movement  of  air  which  is  the  cause  of  offence,  but  the  movement  of  air  in 
proportions  of  a  character  uncongenial  to  the  condition  of  the  system  at  the 
moment ;  that  even  the  most  delicate  ladies,  who  express  their  horror  of  draughts  and 
currents,  practically  increase  from  time  to  time  the  movement  of  air  that  impinges 
upon  them  in  warm  atmospheres  with  their  fans,  produeing  an  agreeable  and  refresh- 
ing  atmosphere  with  air  which  is  oppressive  and  offensive,  when  not  assisted  by  their 
inordinate  movement. 

But  though  advising  all  to  air  their  apartments  well,  by  opening 
doors  and  windows,  we  would  at  the  same  time  earnestly  recom- 
mend every  one,  as  they  value  their  health,  to  have  a  plan  of  venti- 
lation, independent  of  all  such  casual  means,  instantly  carried  into 
effect.  A  few  shillings  can  never  be  better  spent.  We  know  of 
people  travelling  to  far  distant  countries  to  gain  health  by  change 
of  air,  ignorant  of  the  fact,  that  by  the  judicious  expenditure  of  a 
few  shillmgs,  they  would  have  found  it  nearer  home — nearer  than 
they  could  well  anticipate.  A  walk  in  a  gentle  breeze  will  often  cure 
a  headache,  a  window  drawn  up  and  a  door  opened,  the  same  effect 
will  often  be  obtained.     Not  taking  into  account  the  injurious  effects 
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of  foul  air  in  the  body,  we  cannot  conceive,  even  as  a  matter  of  taste, 
how  people  should  be  found  to  prefer  foul  and  foetid  to  the  sweet  air — 

That  trembling  floats  from  hill  to  hill, 

From  Tale  to  mountain — with  incessant  change 

Of  purest  element. 

We  will  close  this  part  of  the  subject  by  expressing  our  hope, 
that  our  remarks  will  tend  in  some  measure  to  direct  more  parti- 
cular attention  to  this  important  subject  of  domestic  ventilation. 

A  smoky  chimney  has  oeen  well  characterised  as  one  of  the  most 
annoying  of  our  house  discomforts.  Annoying  as  it  undoubtedly 
is,  it  is  matter  of  astonishment  that,  with  one  or  two  solitary  ex- 
ceptions, no  really  successful  remedv  has  ever  been  applied  to  over- 
come it.  However,  our  surprise  is  considerably  lessened,  when 
we  consider  that  the  generality  of  individuals  who  have  directed 
their  attention  to  the  subject,  have  been  utterly  ignorant  of  the 
philosophical  laws  which  regulate  the  movements  of  heated  air. 
Neglecting  or  entirely  overlooking  the  study  of  these,  they  have 
depended  upon  various  plans  and  machines  K)r  effecting  a  cure,  the 
most  of  which  have  been  constructed  in  complete  defiance  to  all 
natural  laws.  It  is  matter  of  regret,  that  scientific  men  should 
have  so  long  considered  this  subject  beneath  their  notice.  We  free 
them  from  the  imputation  of  inability  to  cope  with  its  difficulties, 
but  we  blame  them  for  their  indifference,  more  especially  as,  by  turn- 
ing their  attention  to  the  subject,  they  would  not  have  compro- 
mised their  professional  dignity,  which  we  suspect  they  were  afraid 
of  doing.  Of  late  years,  however,  we  have  seen  engineers  and 
scientific  men,  high  in  their  respective  professions,  who  have  not 
thought  it  unworthy  of  their  professional  attention. 

From  the  result  of  some  experience  in  the  observation  of  cases, 
and  from  long-continued  study  of  works  on  the  subject,  we  humbly 
conceive  that  the  key  to  the  solution  of  the  difficulty  of  curing 
smoky  chimneys,  lies  in  the  proper  application  of  a  fact,  the  axio- 
matic truth  of  which  the  result  of  all  experience  goes  to  prove, 
independent  of  its  theoretical  accuracy — that  heated  air  cannot 
ascend  a  flue  or  cJiimnsy^  with  force  sufficient  to  overcome  opposing 
currents^  unless  a  due  supply  of  fresh  air  is  supplied  heloio^  at  or  near 
to  the  fire-j^hxie.  Those  acquainted  with  natural  philosophy  will 
recognise  m  this  a  modification  of  the  well-known  principle  of 
impenetrability.  Now,  by  the  proper  application  of  this  principle, 
we  do  not  hesitate  to  say,  that  any  chimney,  however  baa,  will  be 
effectually  cured;  so  unvarying  is  it  in  its  operation,  that  whenever 
a  chimney  smokes,  we  may  rest  assured  that  the  supply  of  air  is 
deficient  below — that  some  opposing  current  has  overpowered  the 
ascending  smoke  and  heated  air.  We  do  not  remember  of  ever 
seeing  a  case  in  which  the  opening  of  a  door  or  window  did  not 
restore  the  natural  current,  and  cure  the  smoke.  Had  the  course 
of  the  air  admitted  by  the  door  or  window  been  traced,  it  would  in 
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every  case,  without  exception,  have  been  found  rushing  directly  to 
the  nreplaoe.  Many  rooms  smoke  on  account  of  the  air  therein 
being  orawn  therefrom,  to  supply  a  larger  fire  in  another  apart- 
ment not  properly  supplied  with  air :  were  the  two  rooms  supplied 
independently  of  each  other  with  a  suflSciency  of  air,  the  chimneys 
in  both  rooms  would  draw  well  without  smoking.  We  know  of 
one  instance  in  which  almost  all  the  chimneys  in  one  house  smoked ; 
the  coarse  of  the  current  was  examined,  and  it  was  found  that  a 
lai^  stove  in  the  laundry  actually  drew  its  supply  of  air  from  the 
fires  below,  through  the  medium  of  the  staircase.  The  laundry  after 
this  being  well  supplied  with  air,  the  other  chimneys  ordinarily  drew 
well.  A  fire  whicn  has  been  in  operation  all  day  in  a  sitting-room, 
in  the  same  floor  with  a  drawing-room,  has  overpowered  the  newly 
kindled  fire  in  the  latter,  by  drawing  the  air  therefrom  for  its  sup- 
ply; the  newlv  assembled  visitors  have  been  obliged  to  vacate  the 
apartment  A  person  at  all  acquainted  with  the  subject  would 
have  at  once  discovered  the  cause,  and  by  the  opening  of  a  door  or 
window  in  the  sitting-room,  through  which  a  supply  of  air  could 
tave  been  obtained  independent  of  the  drawing-room,  the  difficulty 
^  could  at  once  have  been  obviated.  In  this  case,  the  sitting-room 
fire  habitually  drew,  when  its  doors  were  shut,  its  supply  from  the 
drawing-room.  We  could  cite  numerous  examples  of  me  truth  of 
our  principle,  but  we  do  not  consider  it  here  necessary.  Having 
drawn  attention  to  the  fact,  we  doubt  not  that  all  observations 
hereafter  made  will  corroborate  its  truth.  We  will  finish  our  re- 
marks by  giving  our  practical  rules  and  suggestions,  so  as  to  admit 
of  parties  taking  advantage  of  our  plan.  The  course  of  the  cur- 
rent m  a  smoky  room  must  first  be  found ;  this  will  best  be  done 
by  taking  a  small  taper  or  a  piece  of  smouldering  brown  paper  emit- 
ting smoke :  by  holding  this  quietly  in  the  room,  the  direction  the 
flame  or  vapour  takes  is  that  of  tbe  current  of  air :  if  it  leads  to 
the  fireplace  of  a  stronger  fire  in  another  apartment,  rest  assured 
this  denves  its  supply  from  the  room  smokmg ;  supply  the  room 
with  the  strong  fireplace  with  air  by  means  of  the  following  plan, 
and  the  room  will  smoke  no  longer.  But  to  every  room  in  a  house 
would  we  recommend  the  following  plan  to  be  carried  into  effect, 
whether  such  rooms  be  smoky  or  not,  whether  they  smoke  by  sup- 
plying fires  in  other  apartments,  or  by  opposing  currents  caused  by 
wmd  forced  down  the  chimney. 

From  the  open  air  lead  a  pipe,  varying  in  size  according  to  the 
size  of  the  room  or  grate,  (not  less  than  two  inches  in  diameter 
for  a  bed-room  grate,)  from  a  hole  made  in  the  wall  to  the  space 
beneath  the  hearth-stone,  immediatelv  below  the  space  where  the 
fender  usually  stands ;  let  an  orifice  be  made  in  the  hearth-stone, 
above  the  termination  of  the  fresh  air  pipe,  covered,  if  so  wished, 
with  a  small  iron  grating;  let  a  few  apertures  be  made  in  the 
fender,  or  louvre-shaped  openings  may  be  substituted  in  the  place  of 
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holes,  to  prevent  dust  and  ashes  going  into  the  air  aperture  in  the 
hearth-stone.  The  ventilating  grate  recommended  by  Wm.  Hosking, 
Esq.,  previously  mentioned,  may  be  used  with  advanta^,  instead  of 
the  plan  we  have  here  given — ours  is  much  more  simple,  and  easily 
earned  into  eflfect.  Better  err  in  making  the  pipe  for  supplying  the 
air  too  large  than  too  small ;  the  fire  will  take  no  more  air  than  it 
actually  requires ;  the  surplus,  if  any,  will  supply  the  inhabitants, 
if  the  room  is  supplied  with  a  foul  air  extracting  valve. 

Chimneys  smoke  very  frequently  by  being  made  too  large  in 
the  interior,  (indeed  all  are  made  at  hap-hazard) ;  in  such  cases  the 
heated  air  is  often  found  to  be  ascending  by  one  side,  while  the 
fresh  air  is  actually  coming  down  the  other  to  supply  the  fire : 
consequently,  the  ascending  column  of  heated  air  being  consider- 
ably cooled,  any  opposing  current  has  a  great  effect  in  retarding 
it ;  hence,  such  chimneys  invariably  smoke  in  high  winds. 
Chimney-flues  should  not  be  made  larger  than  is  absolutely  required 
for  the  exit  of  the  heated  air.  There  are  rules  for  calculating  the 
sizes,  but  we  do  not  conceive  it  necessary  to  give  them  here.  A 
very  absurd  practice  obtains  amongst  many  practitioners,  of  con- 
tracting the  orifice  of  the  chimney  at  the  bottom  nearest  the  fire- 
place :  "  It  is  like,"  says  Tredgold,  "contracting  the  aperture  of  a 
pipe  which  supplies  a  jet."  Chimneys,  to  go  well,  should  be  con- 
tracted at  top ;  we  give  the  following  rule  for  ascertaining  the  re- 
quired degree  of  contraction : — 

Let  1 7  times  the  length  of  the  grate  in  inehet  be  divided  by  the  square  root  of  the 
height  of  the  chimney  in  feet,  and  the  quotient  is  the  areajor  the  aperture  cU  ike  top  of 
the  chimney  in  inches.  I  had  a  grate  of  15  inches,  with  a  chimney  36  feet  high,  to 
which  the  contracting  top  was  to  be  fixed — 17  x  15  =  255 — and  the  square  root  of 
36  is  6,  therefore  255  -r-  6  =  424  inches  for  the  area  of  the  top,  and  the  diameter 
of  a  circle  424  in  area  is  nearly  54  inches. 

Figure  7  represents  the  mode  of  contraction;  a  a  is  the  chimney- 
can  ;  b  h  the  iron  part  for  contracting ;  the  Fig.  7. 
bottom  part  should  be  rounded  as  at  d  d;  the 
parts  c  c  should  be  made  angular,  as  shown ; 
the  angular  faces  facilitate  the  passing  of  the 
wind  over  them.  Chimneys  sometimes  smoke 
in  particular  winds ;  this  is  caused  by  the  wind 
striking  on  some  particular  part  of  the  adjoining 
house,  or  the  chimney-stalk,  of  which  the 
cRimney  forms  itself  a  part,  or  by  being  pro- 
jected along  or  across  the  roof  m  a  peculiar 
way,  causing  a  descending  current  in  the  chim- 
ney. This  difficulty  may  be  obviated  by 
contriving  and  fixing  a  cap  or  cowl  so  de- 
signed, that  the  apertures  for  the  escape  of 
the  smoke  may  be  turned  away  fi'om  the 
quarter  in  which  the  chimney  smokes.  The 
top  represented  in  (fig.  5.)  has  been  adopted  with  great  success 
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in  blow-downs.  As  a  really  efficient  cap  or  top,  we  can  earnestly 
recommend  Kite's  (of  London)  Diamond  Deflecting  Chimney-top. 
It  has  been  adopted  by  the  Honourable  the  Commissioners  of 
Woods  and  Forests. 

While  recommending  the  plan  of  contracting  the  chimney-top, 
m  accordance  with  Tredgold's  rule,  as  a  great  conducive  to  a 
diimney-flue  working  properly,  and  the  adoption  of  properly  con- 
trived cowls  or  tops  m  cases  where  wind  creates  opposing  currents, 
we  are  decidedly  of  opinion  that  no  chimney  can  be  msured  to  draw 
well,  at  all  times  ana  in  all  circumstances,  unless  a  due  supply  of 
fteah  air  is  provided  below ;  and  that  for  economy  and  certamty 
of  success,  tne  best  mode  of  supplying  that  air  is  by  leading  it  in 
pipes  or  conduits  from  the  open  air,  so  as  to  be  independent  of  all 
other  sources. 

We  trust  that  the  suggestions  and  rules  we  have  given  will  be 
found  to  be  of  some  practical  use.  To  the  subject  of  ventilation 
we  may  return  in  a  future  Nimiber ;  if  so,  we  will  consider  our 
principles  as  applied  to  farm-buildings,  st^blesj  cow-houses,  drying 
of  grain,  and  other  important  purposes. 

On  Useful  Insects  and  their  JProchicts.  By  James  H.  Fennell, 
Author  of  "  A  Natural  History  of  Quadrupeds,"  &c. — V.  Lepidop^ 
fenj. — ^In  China  we  find  every  member  of  the  dense  population  of 
that  widely-spread  region,  from  the  emperor  on  his  throne  to  the 
peasant  in  his  lowly  hut,  indebted  for  his  clothing  to  the  labours  of 
a  caterpillar.  It  is  probable  that  the  Chinese  were  the  first  to 
apply  silk  to  useful  purposes ;  as  the  silk-moth,  Bonibyx  mortj 
^ose  caterpillar  is  objectionably  called  the  silk-warm^  is  a  native 
of  their  country.  They  say  that  they  first  began  to  use  it  about 
two  thousand  seven  hundred  years  before  the  birth  of  Christ.  In 
the  time  of  the  Tsin  and  Han  dynasties,  letters  were  written  upon 
silk  doth ;  hence  the  characters  for  silk  and  cloth  are  component 
parts  of  the  characters  indicative  of  paper.  In  the  time  of  Ho  Te, 
(a.  p.  100,)  Isaac  Lun  began  to  take  old  silk  of  difierent  kinds — 
fishing  nets,  and  hemp,  and  the  bark  of  trees — and  boil  them  to 
i^  to  make  paper  of  them ;  and  which  was  used  throughout  the 
^ole  of  the  empire.  To  the  present  day,  in  China  and  Tartarjr^ 
paper  is  manufactured  from  the  refuse  siUc.  Mr  Beeves  states,  m 
WMne  parts  of  China,  silk-worms'  cocoons  are  used  for  the  same  pur- 
pose. 

The  culture  of  the  silk-worm,  passing  through  the  intermediate 
nations,  was  received  from  the  Cninese  by  the  Persians ;  and  the 
Greeks  learnt  its  use  from  the  latter,  in  the  war  of  Alexander,  but 
not  the  modes  of  producing  and  preparing  it.  At  first  they  sup- 
posed it  was  composed  of  the  thread  of  a  species  of  spider,  which 
jpnn  it  about  the  branches  of  trees,  oflP  which  it  was  collected. 
Virgil  Is  the  earliest  Boman  writer  who  is  thought  to  allude  to  the 
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production  of  silk  in  China ;  and  if  he  really  does  so,  the  terms  he 
employs  show  how  little  was  then  known  at  Borne  of  the  real 
nature  of  the  article : — 

Yelleraque  at  foliis  depectant  tenua  seres. 

Georgia,  lib.  ii.  1.  121. 

But,  as  M'CuUoch  observes,  it  may  be  doubted  whether  Virgil 
does  not  in  this  line  refer  to  cotton  rather  than  to  silk.*  When 
the  rest  of  the  arts  passed  from  the  Greeks  to  the  Bomans,  they 
received  that  of  manufacturing  silk  likewise,  in  the  imperfect  state 
in  which  Greece  then  possessed  it.  Silk  was  brought  to  the  Bomans 
in  the  year  of  our  Lord  274,  from  Serica,  in  India,  of  which  place 
the  silk-worm  is  a  native.  It  was  a  scarce  commodity  among  them 
for  many  years,  and  valued  at  its  own  weight  in  gold.  We  need 
not,  therefore,  wonder  at  the  statement  of  Vopiscus,  who  relates 
that  the  Emperor  Aurelian,  who  died  A.  D.  275,  refused  to  treat  his 
empress  to  a  silk  robe,  the  price  of  which  was  further  enhanced  by 
its  oeing  purple.  During  the  reign  of  the  Boman  emperor  Tibe- 
rius, a  law  was  made  in  the  Senate,  forbidding  men  to  disgrace 
themselves  by  wearing  gilk,  which  was  only  fit  for  women ;  and  so 
ignorant  yet  were  Europeans  of  its  pature,  that  it  was  then  sup- 
posed to  grow  upon  trees  like  cotton.  Heliogabalus  is  said  to  have 
been  the  first  person  who  wore  a  holoaericum^  a  garment  entirely 
of  silk.  The  Greeks  of  Alexander's  army  are  said  to  have  been 
the  first  who  brought  wrought  silk  from  Persia  into  Greece,  about 
three  hundred  and  twenty-three  years  before  Christ ;  but  its  manu- 
facture was  confined  to  fierytus  and  Tyre,  whence  it  was  dispersed 
over  the  west.  At  length,  in  the  time  of  Justinian,  in  555,  two 
monks  coming  from  Cermda,  in  the  East  Indies,  to  Constantinople, 
brought  with  them  great  quantities  of  the  silk-moth's  eggs,  and 
having  hatched  them,  they  fed  the  caterpillars  with  mulberry 
leaves,  and  by  proper  management  they  rapidly  multiplied  to  such 
a  degree,  that  silk  manufactories  were  erected  at  Constantinople, 
Athens,  Thebes,  and  Corinth.  The  Venetians,  soon  after  this  tmie 
commencing  a  commerce  with  the  Greek  empire,  supplied  all  the 
western  parts  of  Europe  with  silk  for  many  centuries.  The  demand 
for  silk  from  the  East  diminished  of  course.  The  Greeks  were  no 
longer  obliged  to  have  recourse  to  their  enemies,  the  Persians,  for 
a  supply  of  it ;  and  a  considerable  change  took  place  in  the  nature 
of  the  commercial  intercourse  between  Europe  and  India.  The 
culture  of  silk  was  not  introduced  to  Sicily  till  the  year  1130,  in 
the  reiffn  of  Buger,  who  afterwards  introduced  it  to  his  newly  ac- 
quired kingdom  of  Ifaples ;  whence  it  was  adopted  in  Italy,  Spain, 
France,  and  Prussia.  In  all  these  places  extensive  manufactories 
were  established,  and  carried  on  with  silk  of  domestic  production. 

♦  M'Culloch's  Vietumary  of  Commerce,     See  also  a  note  to  Stawell's  translation 
of  yii:gU'8  Georgia,  1808,  p.  864. 
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In  1327  the  authorities  of  Modena  drew  a  revenue  from  the  rear- 
ing of  silk-worms,  exacting  that  the  proprietor  of  every  enclosure 
shonld  plant  at  least  three  mulberry  trees,  and  that  all  the  cocoons 
produced  should  be  publicly  sold  in  the  market,  the  buyer  and 
seller  paying  each  a  tax  to  the  government.     From  Modena  the 
rearing  of  silk-worms  spread   to  other  parts   of  Italy.      Other 
countries,  too,  made  attempts  to  naturalise  the  silk-worm.     In 
France,  Louis  XI.  caused  the  establishment  of  plantations  for  this 
purjjose.     In  1521,  the  French  commenced  a  silk  manufacture, 
out  it  was  a  long  time  before  they  could  obtain  raw  silk  of  home 
production — and  even  in  1547  silk  was  scarce  and  dear  in  France. 
Dj  the  time  of  Henry  IV.,  the  mulberry  tree  and  the  silk-worm 
were  located  in  Lyonnois,  Dauphin^,  Provence,  and  Languedoc. 
The  latter  monarch  extended  the  same  system  to  the  neighbour- 
hood of  Orleans,  gave  honours  and  dignities  to  the  successful  culti- 
vators, and  even  directed  his  own  attention  to  the  rearing  of  silk- 
worms, at  the  Tuileries  and  Fontainebleau.     It  was  found,  how- 
ever, subsequently,  that  none  of  the  attempts  to  rear  silk-worms  in 
the  northern  parts  of  France  were  permanently  successful ;   the 
quantity  or  the  quality,  (or  both,)  being  insufficient  to  render  the 
attempt  profitable.     For  the  last  century,  the  only  parts  of  France 
where  the  rearing  has  been  carried  on,  on  any  considerable  scale, 
are  the  sunny  regions  of  the  provinces  bordering  on  the  Mediter- 
ranean.   To  induce  the  peasantry  of  these  provinces  to  direct  their 
attention  to  this  subject,  Colbert,  the  minister  of  Louis   XIV., 
established  nurseries  for  mulberry  trees,  and  presented  the  young 
^rees  to  any  peasant  or  farmer  who  wished  to  rear  silk-worms.     He 
also  gave  a  reward  of  three  livres  to  the  cultivator,  for  every  tree 
that  should  be  found  in  a  flourishing  condition  three  years  after  it 
had  been  planted.     Since  this  period  the  French  have  succeeded 
ID  the  culture  of  silk-worms  on  trees  exposed  to  the  weather.     In 
April  1761,  a  French  cultivator  placed  twelve  hundred  silk-worms, 
j^t  past  their  first  moulting,  on  some  espalier  mulberry  trees,  and 
let  them  remain  there  exposed  to  the  season,  which  was  very  cold 
^  the  beginning,  and  afterwards  very  stormy.     They  suffered, 
however,  neither  from  cold,  wind,  rain,  heat,  thunder,  nor  were 
they  attacked  by  any  disorders,  ana  it  did  not  appear  that  the  birds 
destroyed  many  of  them.    Five  hundred  and  fifty  cocoons,  weighing 
two  pounds  and  a  half,  Lyons  measure,  yielded  about  three  ounces 
of  the  finest  silk  ever  obtained  in  France ;  only  one  cocoon  was 
faulty,  but  none  double,  so  that  the  operation  requisite  to  wind  off 
the  silk  was  not  attended  with  any  waste.     This  method,  there- 
fore, appeared  on  calculation  more  advantageous,  in  regard  both  to 
the  quantity  and  the  quality  of  the  silk  obtained  by  it,  than  that 
nsnally  followed  of  feeding  them  within  doors.     Eventually,  Italy 
and  France  have  become  successful  competitors  in  silk  culture  witn 
China  and  the  East  Indies.     The  culture  of  silk  has  been  attended 
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with  success  as  far  north  as  Prussia  since  the  year  1760,  when 
Frederick  the  Gre^tt  issued  an  official  order  for  increasing  this 
department  of  husbandry  in  his  kingdom,  in  which  the  mulberry 
endures  the  severest  winters  without  injury. 

The  Americans  have  attended  to  the  culture  of  silk  for  nearly  a 
century.  It  was  a  production  of  Georgia  as  early  as  1755.  Silk 
is  yielded  to  some  extent  in  both  North  and  South  America,  the 
home  produce  being  wisely  encouraged  by  government.  The 
climate  of  the  Unitea  States  being  quite  c^jngenial  to  the  mulberry 
tree,  silk-worms  thrive  equally  well  in  Massachusetts,  Connecticut, 
and  other  parts  of  New  England,  as  in  France  and  ItsAj.  Accord- 
ing to  a  report  in  Congress,  the  quality  of  the  American  silk  is 
equal  to,  if  not  better  than,  that  produced  in  any  other  country. 
While  twelve  pounds  of  French  and  Italian  cocoons  are  required 
to  produce  one  pound  of  raw  silk,  only  eight  pounds  of  American 
cocoons  are  necessary  to  yield  the  same  quantity.  In  1840,  Mr 
Rhegni  had  four  hundred  thousand  mulberry  trees  growine  in  his 
silk  grounds  at  Germantown,  near  Philadelphia,  and  on  which  he 
fed,  during  that  year,  two  million  silk-worms.  He  was  then  about 
planting  sixty  more  acres,  and  calculated  on  feeding  fifteen  million 
silk-Worms  in  two  years  from  that  time.  The  silk-worm  cultivated 
in  the  vicinity  of  Candahar  by  the  Affghans  is,  without  doubt,  an 
importation  from  China,  notwithstanding  their  assertion  that  both 
the  insect  and  the  mulberry  tree  are  indigenous  to  the  Hazareh 
hills  ;  whence,  they  say,  botn  were  brought  to  Candahar.  Captain 
T.  Hutton,  of  the  Indian  army,  thinks  that  if  the  tree  and  insects 
were  really  brought  from  those  hills,  they  must  have  been  carried 
there  from  China  in  early  times,  and  the  former  must  have  been 
cultivated  merely  for  the  value  of  the  fruit,  which  is  extensively 
eaten  by  the  people  of  those  hills.  AfFghanistan  produces  five 
species  of  mulberry,  of  the  black,  red,  and  white  kinds ;  two  sorts 
being  chiefly  cultivated  for  the  silk-worm,  the  others  merely  to 
supply  fruit  to  the  people.  Two  sorts  of  silk-worm  are  known  to 
the  AfFghanfe — the  larger  one  evidently  the  Chinese  species,  the 
smaller  probably  a  degenerate  species,  which  is  cultivated  only  by 
a  few  poor  villagers,  who  cannot  procure  the  other  sort.  The 
system  of  culture  differs  little  from  that  which  is  adopted 
in  other  parts  of  the  world.  The  general  mode  of  hatching 
the  eggs  IS  by  enclosing  them  in  little  bags,  which  are  carried 
close  to  the  body  for  two  or  three  days,  when  the  animal 
heat  discloses  them.  The  silk-worms  are  usually  kept  by  the 
villagers  until  they  have  formed  their  cocoons.  The  trees  cost 
sixpence  each,  upon  an  average,  and  the  cultivators  provide  five 
hundred  trees  for  every  seevj  or  two  pounds'  weight  of  eggs, 
which  costs  two  pounas  five  shillings.  The  live  stock  from 
these  eggs  requires  the  attendance  of  about  fifty  men,  who  are 
paid  each  from  seven  shillings  and  sixpence  to  twelve  shillings  per 
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montli ;  and  the  time  consumed  is  nearly  two  months.     The  culti- 
vator sells  the  cocoons  to  the  spinner  at  sevenpence  to  eightpence 
hal&ennj  per  pound  weight.      The  spinner  furnishes  the  raw  silk 
to  the  manufacturer  at  eighteen  shillings  and  ninepence  to  fifteen 
ahiUings  per  pound.     The  cost  of  reeling  is  three  shillings  and 
ninepence  per  pound.     The  seer  of  eggs,  if  carefully  cultivated, 
yidos  four  thousand  eight  hundred  pounds'  weight  of  cocoons, 
which  are  reduced  two-thirds  by  the  drying  up  of  the  pupa  within 
them.    Each  seer  of  dried  cocoons  yields  six  ounces  of  silk ;  so 
that  a  seer  of  eggs  produces  three  hundred  pounds'  weight  of  raw 
silk,  the  sale  price  of  which  varies  much,  but  may  reach  to  even 
ten  thousand  pounds  sterling.     The  outlay  for  this  quantity  is  less 
than  five  thousand  pounds  sterling,  including  the  purchase  of  eggs, 
the  cost  of  trees,  wages  of  attenaants,  and  the  expense  of  reelmg. 
In  making  the  above  calculation,  it  is  supposed  tnat  the  trees  are 
pnrchased,  and  the  silk  reeled  by  hired  workmen  ;  but  if  the  culti- 
vation were  undertaken  by  the  British  government,  plantations 
might  be  made  on  the  waste  land,  which  abounds  everywhere  at 
Candahar,  and  a  superior  machinery  for  reeling  would  of  course 
he  employed,  which  would  very  much  raise  the  rate  of  profit,  and 
verj^  probably  improve  the  quality  of  the  silk.      The  spinners  in 
Affghanistan  make  advances  to  the  cultivator,  and  receive  a  large 
proportion  of  the  produce  in  exchange.     Owing  to  recent  destruc- 
tive events,  the  trade  and  culture  have  been  so  greatly  disturbed 
that,  m  May  1840,  there  were  but  two  spinners  employed  in  Can- 
dahar, and  they  were  not  in  full  work;  and,  according  to  Captain 
Button's  last  inquiries,  no  more  than  forty  pounds'  weight  of  eggs 
could  be  reared  within  ten  miles  of  Candaliar,  there  not  remain- 
^g  trees  enough  for  more  than  that  quantity.     It  is  singular  that 
the  silk  culture  has  not  been  undertaken  in  the  Antilles,  instead  of 
leaving  this  enormous  trade  in  the- hands  of  the  Asiatics.     Spix 
8*78,  that  in  the  capitania  of  St  Paulo  in  Brazil,  the  bishop,  Don 
Mattheus  de  Abreu  Pereira,  used  to  amuse  himself  in  his  garden 
in  breeding  silk-worms,  which  readily  multiply  there,  and  produce 
^  extremely  beautiful  thread.     As  the  mulberry  tree  comes  to 
great  perfection  in  that  climate,  it  may  be  confidently  expected 
that  the  silk  culture  will  be  carried  on  there  with  great  success.    At 
St  Helena,  where  the  mulberry  tree  thrives  well  and  luxuriantly, 
tkere  was,  in  August  1827,  two  hundred  and  eighteen  thousand 
silk-worms  in  very«  healthy  condition,   and   about   to  commence 
spinning.     In  that  year,  the  first  perfect  specimen  of  raw  silk  pro- 
duced on  that  island  arrived  in  England,  and  was  found  to  be  of 
very  fine  quality,  and  entirely  free  from  any  disagreeable  odour, — 
a  circumstance  much  in  its  favour.     M.  Valliere,  who  observes  that 
^^  system  of  mulberry  planting  adopted  by  the  English  in  their 
extensive  mulberry  orchards  on  the  borders  of  the  Ganges,  and  by 
the  Chinese,  as  well  as  the  people  of  the  United  States,  would  be 


56  THE  farmers'  note-book. — NO.  XXIV. 

highly  beneficial  to  France,  says  that  the  climate  of  Africa  offers 
every  resource  to  European  inaustry  and  agriculture,  as  it  not  only 
produces  grain,  trees,  plants,  and  rare  flowers,  but  opens  an 
astonishing  enterprise  for  the  breeding  of  silk-worms,  as  the  country 
abounds  with  mulberry  trees  of  a  superior  growth,  that  only  want 
the  hand  of  the  horticulturist  to  render  them  highly  lucrative.  The 
raulbeiry  trees  are,  at  present,  however,  planted  there  a  little  too 
late.  They,  as  well  as  other  trees,  should  be  planted  before  Christ- 
mas, so  that  they  may  derive  the  benefit  of  the  winter  and  spring 
rains.  The  mulberry  tree  of  the  Philippine  Isles  is  thought  the  best 
for  the  feeding  of  the  silk-worm,  which  it  enables  to  produce  a 
superior  kind  of  silk,  which  can  be  drawn  to  the  finest  degree,  and 
is  much  greater  in  weight  and  quantity.     It  may  be  accepted  as  a 

general  rule,  that  wherever  the  mulberry  tree  will  grow,  which  is 
le  most  beneficial  food  for  the  silk-worm,  there  silk  may  be  pro- 
duced, and  of  a  finer  quality,  than  when  any  other  diet  is  given  to 
these  insects. 

Numerous  attempts  have  been  made,  from  time  to  time,  to  in- 
troduce the  culture  of  the  silk-worm  in  the  British  islands,  as  a 
branch  of  husbandry.  The  success  which  attended  the  establish- 
ment of  mulberry  plantations  in  the  south  of  France,  induced 
James  I.,  in  1608,  to  entertain  the  hope  that  results  as  favourable 
would  follow  if  the  experiment  were  tried  in  England.  After  an- 
nouncing to  the  people,  that  "  in  a  few  years'  space  our  brother  the 
French  king  hath,  smce  his  coming  to  the  crown,  both  begun  and 
brought  to  perfection  the  making  of  silk  in  his  country,  whereby 
he  has  won  to  himself  honour,  and  to  his  subjects  a  marvellous  in- 
crease of  wealth,"  James  promulgated  his  opinion,  that  "from  the 
experience  of  manv  private  persons,  who  had  bred  silk-worms  for 
their  pleasure,  nothing  had  appeared  to  cause  a  doubt  that  these 
may  be  nourished  and  reared  m  England,  provided  there  were  a 
sufficient  number  of  mulberry  trees  to  supply  them  with  food." 
Further  to  promote  his  object,  he  sent  circular  letters  to  all  the 
counties  of  England,  strongly  recommending  the  inhabitants  to 
plant  mulberry  trees.  He  requested  the  receivers  of  these  letters 
to  take  the  opportunity,  at  the  holding  of  the  quarter  sessions,  and 
at  any  other  public  meetings,  of  persuading  and  requiring  ^ose 
who  were  able,  to  buy  and  distribute,  in  the  counties  the  number 
of  ten  thousand  mulberry  plants,  which  were  to  be  procured  in 
London  at  the  rate  of  three  farthings  per  plan^  The  public  feeling 
was  at  first  averse  to  the  novel  undertaking ;  but  the  continuance 
of  the  royal  sanction  and  support,  and  a  consideration  of  the  ad- 
vantages reaped  by  other  European  nations  from  this  source,  seem, 
from  some  of  the  king's  speeches  in  the  year  1620,  to  have  at 
length  engendered  a  growing  interest  for  the  subject  among  the 
people  in  general.  iBy  the  time  of  Charles  I.,  however,  the 
cultivation  of  the  mulberry  and  the  rearing  of  silk-worms  appear  to 
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luLve  been  almost  abandoned ;  but  still  mention  occurs  of  a  grant 
made,  in  1629,  to  Mr  Walter  Aston,  of  the  custody  of  the  garden, 
mulbeny  trees,  and  silk-worms  "  near  St  James's,  in  the  county  of 
Middlesex.'^    From  a  notice  of  this  garden  in  Evelyn's  Diary^ 
and  Pepys'  Diary ^  the  latter  written  not  long  after  the  Restora- 
tion, the  mulberry  garden  seems  to  have  become  merely  a  place  of 
gay  resort     In  1703,  when  John  Duke  of  Buckingham  erected 
Buckingham  House,  he  attached  the  mulberry  garden  to  it  as  pri- 
vate property.     The  present  Buckingham  Falace  stands  on  the 
spot  which  flie  mulberry  garden  occupied.     The  attempts  which 
nave  been  made  to  naturalise  the  silk-worm  in  England  by  King 
James,  Mr  Walter  Aston,  Mr  John  Appleton,  the  British  Silk 
C<Hnpany,  Miss  Rhodes,  Mrs  Williams,  Mrs  Allen,  Mademoiselle 
Coge,  and  others,  are  highly  laudable,  because  if  it  could  be  made 
a  profitable  employment  for  country  persons,  much  good  might 
r^ult  therefrom.     Some  of  these  experimentalists  fed  the  sUk- 
womia  on  lettuce-leaves  only;  others  began  with  lettuce-leaves, 
and  afterwards  gave  the  insects  a  portion  of  their  favourite  food ; 
some  had  warm  buildings  constructed  purposely  for  the  reception 
of  the  silk-worms :  others  devoted  unremitted  personal  attention  to 
thrir little  charge;  but  none  obtained  any  very  promising  results.,  .^ 
^In  1718,  a  patent  having  been  granted  to  Mr  Appleton  for  rearing     ' 
silk  in  England,  he  established  a  joint-stock  company,  whose  shares 
were  sold  at  £5  each ;  obtained  a  deed  of  trust,  which  he  enrolled 
in  the  Court  of  Chancery ;  and  caused  the  necessary  directors  to 
be  chosen  for  carrving  out- the  project.     The  company  then  took     i 
a  lease,  for  one  hivi^(|  «nd  twenty-two  years,  of  a  plot  of  groimd 
near  Chelsea,  and  immediately  planted  two  thousand  mulberry 
trees.    One  of  the  shareholders,  Mr  Barham,  wrote  an  essay  pre- 
dicting that  the  undertaking  was  sure  to  prove  a  mine  of  wealth 
to  the  proprietors ;  but  the  whole  affair  seems  to  have  fallen  to  the 
groonda  year  or  two  afterwards,  along  with  other  commercial 
i^)eculations  of  the  same  period.     In  the  interval  of  more  than  a 
century  between  the  years  1718  and  1825,  repeated  attempts  were     j 
made  to  bring  this  branch  of  industry  to  a  profitable,  issue  in      | 
£n^nd,  aided  frequently  by  the  encouragement  and  premiums  of     ! 
the  Society  of  Arts ;  but  all  these  instances  were  unattended  by 
the  great  test  of  success — commercial  profit.   In  the  last-mentioned 
year,  when  companies  were  established  as  plentifully  as  in  1718, 
a  British,  Irish,  and  Colonial  Silk  Company  was  formed,  not,  how- 
ever, wholly  from  a  wild  spirit  of  speculation,  but  from  a  bene- 
volent desire,  on  the  part  of  some  of  its  supporters,  to  improve  the 
condition  of  the  Irish  peasantry,  by  increasing  their  sources  of 
inH)fitable  industry.     Eighty  acres  of  ground  were  purchased  in 
the  county  of  Cork,  in  which  were  planted  four  hundred  thousand 
white  mmberry  trees.     Buildings  were  erected  for  carrying  on 
the  whole  routme  of  operations  connected  with  the  production  of 
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Silk,  and  the  whole  placed  under  judicious  arrangement.  The 
same  company  also  purchased  a  piece  of  ground  near  Slough,  and 
planted  it  with  eighty  thousand  mulberry  trees.  But  these  at- 
tempts proved  unsuccessful,  and  were  subsequently  abandoned^^^ 
jSertizen  produced  ^ood  cocoons  somewhere  near  London  in  1790^ 
and  the  silk  reeled  from  them  obtained  the  premium  of  the  Society 
of  Arts.  About  twenty  years  aeo,  that  Society  presented  a  large 
silver  medal  to  a  lady  for  a  specimen  of  silk  produced  in  England. 
The  silk-worms,  in  this  case,  were  fed  on  the  common  cabbage- 
lettuce  till  the  last  time  of  changing  their  skin,  when  they  were 
put  on  mulberry  leaves  until  the  time  of  spinning.  A  London 
manufacturer,  to  whom  the  silk  was  submitted,  found  some  of  it 
equal  to  the  finest  Fossombrone  silk,  and  worth  a  guinea  per 
pound ;  while  other  portions  were  equal  to  the  usual  qualities  of 
silk  produced  in  Naples,  Bergamo,  and  Milan.  Mrs  Whitby  of 
Newlands,  near  Lymington,  having  heard  that  an  English  gentle- 
man had  doubled  his  capital  in  three  years,  and  was  receiving  ten 
per  cent  profit  by  a  silk-growing  establishment  near  Milan,  resolved 
to  repeat  the  experiment  on  her  own  estate  in  England.  Being 
satisfied  that  the  climate  here  is  equally  favourable  to  the  growth 
of  the  mulberry,  she  imported,  in  April  1836,  from  a  nursery 

farden  at  Turin,  one  hundred  standard  and  one  thousand  dwarf 
tilippine^mulberry  trees,  {Morus  multicaults.)  The  latter  sort 
appears  to  be  preferable,  producing  much  larger  leaves  than  the 
Italian  wild  white  mulberry,  or  that  which  in  England  is  cultivated 
for  its  fruit.  Its  growth  is  rapid,  and  it  is  easily  propagated  by 
cuttings,  which  strike  as  readily  as  the  willow.  Treating  them 
according  to  the  directions  given  in  M.  Burden's  book,  she  did  not 
lose  one ;  indeed,  she  gathered  leaves  from  them  the  same  year. 
A  scarcity  of  leaves  will  happen  occasionally  in  dry  seasons,  but 
this  is  no  proof  that  silk  culture  cannot  succeed,  as  every  pro- 
duce on  the  face  of  the  earth  is  liable  to  fail  at  times.  Having 
bought  half  an  ounce  of  the  silk-moth's  eggs  at  Novi,  which  is 
said  to  produce  the  best  silk  in  Italy,  Mrs  Whitby  thus  laid  the 
foundation  of  her  small  establishment.  The  eggs  can  always  be  re- 
tarded, so  as  not  to  be  hatched  before  the  mulberry  is  ready  to  put 
forth  sufficient  food.  In  France  and  Italy  the  hatching  begins  about 
the  1st  of  May ;  but  Mrs  Whitby  founa  a  month  later  preferable. 
All  the  books  she  had  consulted  described  a  temperature  of  seventy- 
five  degrees  to  be  essential ;  but  eight  years'  experience  taught  her 
that  the  silk-worms  thrive  better  at  a  much  lower  temperature. 
Ventilation  is  more  necessary  than  extreme  heat.  In  damp  or  cold 
weather,  she  regulates  the  temperature  to  from  sixty-five  to  seventy 
degrees,  by  means  of  a  very  small  Amot  stove,  the  expense  of 
which  is  tnfling—  as,  indeed,  is  everything  connected  with  the  cul- 
tivation of  silk.  She  reared  her  silk-worms,  without  any  difficulty, 
in  an  old  loft.     They  were  exempt,  too,  from  the  diseases  which 
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sometimes  cany  off  whole  colonies  in  Italy ;  and  their  cocoons  were 
pronounced  good,  and  wonld  bear  a  comparison  with  the  Italian 
specimens  she  had  broueht  over  with  her.  In  an  unused  stable  she 
had  placed  an  Italian  silk-reel ;  but  at  first  she  found  insurmount- 
able obstacles  in  winding  off  the  silk  fit  for  the  loom.  She  tried 
year  after  year  in  vain ;  for  though  her  silk  was  beautiful  to  look 
at,  a  London  firm  pronounced  it  to  be  "  of  good  quality,  and  suffi- 
cieiit  bone  and  brightness,  but  the  winding  wantea  a  certain  pecu- 
liarity necessary  for  the  loom."  This  opinion  encouraged  her  to 
raid  to  France  for  a  person  acquainted  with  the  process.  She 
accordingly  received  into  her  establishment  a  young  French  girl, 
who  brought  with  her  a  different  sort  of  wheel,  which  proved  to  be 
cheap,  simple,  and  effectual,  accomplishing  the  task  so  easily,  that 
three  of  the  household  could  wind  with  facility,  besides  a  cottager's 
wife,  who  was  employed  to  attend  upon  the  silk-worms.  At  length 
Mrs  Whitby  obtamed  silk  of  as  good  a  quality  as  any  we  receive 
from  France  or  Italy,  which  fact  was  attested  by  several  eminent 
manufacturers  in  London,  Manchester,  and  Coventry.  Her  silk 
was  worth  as  much  in  the  market  as  the  best  foreign  silks.  She 
presented  to  the  Queen  twenty  yards  of  rich  and  brilliant  damask, 
manufactured  from  silk  raised  at  Newlands.  After  making  allow- 
ance for  occasional  unfavourable  seasons,  labour,  machinery,  out- 
lay of  money,  &c.,  it  would  be  found  that  land  laid  out  for  furnish- 
ing food  for  silk-worms  would  afford  a  large  profit.*  In  1888, 
Mr  Beck,  coachmaker,  of  Dumfries,  Scotland,  had  several  silk- 
worms living,  well  and  active,  on  the  branches  of  a  mulberry  tree 
growing  in  Terraughty  Wood.f  In  1839,  Mr  William  Felkin  pro- 
cured tne  eggs  of  the  silk-moth  from  Italy,  and  hatched  and  nur- 
tured about  ten  thousand  caterpillars  in  a  warehouse  in  the  centre 
of  the  town  of  Nottingham,  keeping  the  temperature  of  the  room 
low,  at  seventy,  or  not  more  than  seventy-five  degrees.  Some  of 
them  he  fed  at  first  upon  lettuce  leaves,  the  others  entirely  upon 
nmlbeny  leaves.  None  of  them  spun  till  eight  weeks  old ;  out 
those  onginally  fed  on  lettuce  did  not  spin  until  those  fed  entirely 
on  mulberry  leaves  had  done  spinning,  the  latter  setting  about  it 
three  weeks  before  the  former.  Contrasted  with  some  of  the  same 
year's  produce  received  from  Milan,  Mr  Felkin 's  cocoons  were  but 
slightly  inferior  in  size,  weight,  or  compactness.  They  weighed  at 
the  rate  of  three  hundred  to  a  pound,  being  lighter  than  those  of 
France  or  Italy,  the  best  of  which  weigh  two  hundred  and  fifty  to 
the  pound.  Mr  Felkin 's  experiments  satisfactorily  proved  that  silk 
of  the  best  quality  can,  with  proper  skill  and  attention,  be  produced 
m  England.  Mr  Heathcote,  of  Tiverton,  made  some  silk  net  from 
Mr  Felkin's  raw  material,  which  was  found  to  answer  extremely 
well.    Mr  Felkin  remarks,  that  whatever  may  be  the  opinion  as 

•  Whitby's  Manual  for  Bearing  SUk-Womu  in  England,     1848. 
t  Dumfrict  Courier,  July  1838. 
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regards  the  profitableness  of  the  silk  culture  In  England,  or  even  in 
Ireland,  it  is  unquestionable  that  it  could  be  profitably  conducted  in 
the  West  Indies,  and  in  our  new  colonies  in  the  Pacific.  He 
asserts  that  in  Hindostan  the  cultivation  of  silk  might  be  greatly 
improved  in  quality,  and  indefinitely  increased  in  quantity,  by  pro- 
per enterprise  and  attention.  Labour  is  there  cheaper  than  any- 
where else,  and  there  is  plenty  of  unoccupied  and  waste  land  per- 
fectly suitable  for  the  mulberry;  so  that  if,  instead  of  the 
cultivation  of  the  silk  being,  as  at  present,  confined  to  the  marshy 
delta  of  the  Ganges,  the  superior  kinds  of  silk-worms  and  mulberry 
trees  (so  long  grown  in  the  south  of  Europe,  and  recently  in  the 
United  States  of  North  America)  were  introduced  into  the  more 
elevated  and  even  mountainous  parts  of  Hindostan,  &c.,  the  whole 
world  might  be  supplied  with  raw  silk  from  India  at  half  its  exist- 
ing cost, — which  cost  is  now  augmented  by  the  demand  greatly 
exceeding  the  supply ;  so  much  so,  as  to  have  compelled  us  to  pay 
four,  instead  of  only  three  millions  a-year,-  during  some  years,  for 
the  same  weight  of  material,  and  thus  greatly  to  limit  the  extent, 
and  even  to  risk  the  safety,  of  the  silk  manufacture  itself. 

Since  the  legalised  importation  of  foreign  manufactured  silk,  the 
British  manufacture  has  made  a  more  rapid  progress  than  it  did 
during  the  whole  preceding  century,  when  it  was  subjected  to  the 
trammels  of  monopoly  and  prohibitory  laws.  The  Coventry  weavers 
have  made  so  very  marked  an  improvement  in  their  art,  that  some 
of  the  most  eminent  manufacturers  declare  that  they  should,  at  this 
day,  disown  the  work  which  even  their  best  hands  used  formerly  to 
furnish ;  that  now  their  patterns  and  productions  are  fully  equal  to 
those  of  their  foreign  rivals,  and  qualified  to  come  into  successfiil 
competition  with  the  most  beautiful  ribbons  wrought  by  the  Lyon- 
nese  weavers.  After  the  repeal  of  the  prohibition,  we  find  that  the 
quantity  of  raw  and  thrown  silks  imported  into  Great  Britain 
amounted,  in  1829,  to  2,892,201  lb.  Later  still,  in  1847,  it 
amounted  to  4,444,960  lb.  At  present,  the  value  of  the  silk 
brought  to  this  country  exceeds  £2,000,000  annually. 

There  seems  to  have  been  a  company  of  silk-women  in  England 
so  early  as  the  year  1455 ;  but  these  were  probably  employed  in 
needleworks  of  silk  and  thread.  Italy  supplied  England  with  the 
broad  manufacture  till  1489.  In  1620  the  English  commenced  the 
broad  manufacture.  The  number  of  refugees  who,  on  the  occasion 
of  the  edict  of  Nantes  in  1635,  fled  from  France  to  England,  car- 

S'ing  with  them  their  skill  and  industry,  greatly  promoted  the 
ritish  silk-manufacture ;  as  did  also  the  suk-throwing  machine 
erected  by  Sir  Thomas  Lambe,  at  Derby,  in  1719,  which,  moved 
by  a  water-wheel,  could  work,  in  a  day  and  night,  318,504,960 
yards  of  organzine  siJk.  In  1661,  the  company  of  silk-throwsters 
employed  sibove  40,000  persons.  The  art  of  knitting  silk  stock- 
ings was  first  practised  in  Spain ;  and  in  1589,  twenty-eight  years 
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after  It  had  been  introduced  Into  England,  Mr  Lee,  of  Cambridge, 
mvented  the  engine,  or  steel  loom,  called  the  stocking-frame,  by 
means  of  which  England  was  enabled  to  export  great  quantities  of 
alk  stockings  to  Italy  and  other  parts.  Aubrey  relates  that  Sir 
Christopher  Wren  proposed  to  the  silk  stocking-weavers  of  Lon- 
don a  way  to  weave  seven  or  nine  pair  of  stockings  at  once,  (it 
must  be  an  odd  number.)  He  demanded  £400  for  his  invention ; 
but  the  weavers  refused  it  because  they  were  poor,  and  besides, 
they  said,  it  would  spoil  their  trade,  not  considering  that  light 
gains,  with  quick  returns,  make  heavy  purses.  Sir  Christopher, 
seemg  they  would  not  adventure  so  much  money,  broke  the  model 
of  the  invention  all  to  pieces. 

The  great  success  of  the  silk  culture  in  China  may  be  chiefly 
ascribed  to  the  fact  of  the  mulberry  being  a  native  of  that  country, 
the  soil  and  climate  of  which  is  better  adapted  to  its  growth.  For 
any  success  to  attend  experiments  in  this  culture  m  Britain  or 
elsewhere,  it  is  necessary  that  the  mulberry  trees  sl^ould  be  in  leaf 
at  the  time  when  the  silk-worms  are  hatched.  This  is  the  case  in 
warm  climates ;  but  in  England  the  one  event  often  precedes  the 
other.  Mrs  Whitby,  however,  has  demonstrated  the  possibility  of 
obtaining  a  sufficient  quantity  of  food  at  the  proper  time.  Dr 
Bellardi,  in  a  work  published  at  Turin  in  1787,  proposed  a 
method  of  drying  and  powdering  mulberry  leaves  in  sucn  a  manner 
as  to  allow  of  their  being  kept  through  the  winter  in  sufficient 
preservation  to  feed  the  early  silk-worms,  so  frequently  hatched 
before  young  leaves  appear.  Bertezen  objects  that  these  pul- 
verised leaves  would  enter  into  a  state  of  fermentation  when 
moistened,  as  they  must  be,  and  placed  In  the  usual  temperature 
for  silk-worms,  fO"*  of  Fahrenheit.  He  contends  also  that  the 
leaf  of  the  black  mulberry  is  preferable  to  that  of  the  white.* 
That  the  leaves  of  the  white  mulberry  are,  as  he  admits,  the  more 
early  of  the  two.  Is  however  strongly  in  their  favour ;  nor  is  there 
^y  obstacle  to  this  kind  being  cultivated  in  England,  as  it  grows 
very  well  here,  and  even  in  Sweden.  Professor  Balfour  thinks 
that  the  Philippine  mulberry  might  grow  all  over  England.  Mr 
Felkin  says,  that  silk-worms  fed  entirely  on  mulberry  leaves,  in- 
variably exhibit  from  forty  to  forty-five  beats  a  minute  in  the 
Imlsation  visible  along  the  back,  whereas  those  which  are  fed  on 
ettuce  leaves,  have  their  pulsation  reduced  to  twenty-five  or  even 
to  twenty  beats  a  minute.  The  Rev.  Mr  Swayne  fed  one  herd  of 
silk-worms  on  black  mulberry  leaves,  another  on  white  mulberry 
leaves,  and  a  third  on  lettuce  leaves ;  but  the  result  showed  that 
none  of  them  yielded  such  a  quantity  of  silk  as  is  generally 
obtained  in  Italy,  and  that  those  which  had  been  fed  on  lettuce 

•  S.  Bertczen's  Thouakts  on  the  Different  Kinds  of  Food  given  to  young  SUk-vorms, 
and  the  pastibility  of  their  being  brought  to  perfection  in  the  climate  of  England ; 
founded  on  experiments  made  near  the  Metropoiis,  (1789.) 
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leaves  yielded  decidedly  less  than  the  others.  It  is  well  known 
that  a  species  of  silk-worm  accustomed  to  one  kind  of  food,  will 
not  very  readily  partake  of  another.  Thus  while  the  Indian  silk- 
worms will  feed  on  the  jujube,  castor-oil  plant,  and  several  kinds 
of  laurel,  the  Italian  silk-worms  will  not  pasture  upon  those  plants. 
MrFelkin  states  that,  in  his  experiments,  silk-worms  that  had 
been  fed  on  lettuce  leaves  died  rapidly  after  their  food  was  changed 
for  mulberry  leaves.  Lyman  says,  that  silk-worms  will  feed  on  the 
leaves  of  the  elm,  dandelion,  chicory,  and  nettle  ;^  and  Bellonius 
relates  that  in  Ethiopia  they  feed  upon  fig  leaves — but  then  the  silk 
is  weaker,  and  the  caterpillars  themselves  have  a  languid,  unhealthy 
appearance,  and  frequently  die.  Some  years  ago,  experiments 
were  made  in  the  neighbourhood  of  Montpelier,  to  feed  sUk-worms 
on  the  leaves  of  the  scorzonera^  a  plant  which  can  be  easily  raised. 
The  attempt  perfectly  succeeded,  for  out  of  one  hundred  and  fifty 
silk-worms,  only  three  or  four  died,  and  the  cocoons  were  of  the 
same  weight  and  odour  as  those  of  caterpillars  fed  on  mulberry 
leaves.  M.  Turck,  of  Plombi^res,  having  proposed  the  employ- 
ment of  the  leaves  of  scorzonera  to  feed  suk-worms,  MademoiseUe 
Coffe,  of  Epinal,  tried  the  experiment  with  complete  success. 
This  new  food  did  not  in  the  least  degree  derange  their  vital 
functions,  nor  their  habits.  The  silk  produced  was  not  inferior  to 
that  yielded  by  silk-worms  fed  on  mulberry  leaves ;  and  it  was  not 
only  better  than  that  obtained  fi*om  others  fed  on  lettuce  leaves, 
but  in  quantity  was  at  least  double.  Silk-worms  are  also  fond  of 
the  leaves  and  flowers  of  cowslips  ;  but  the  silk  yielded  upon  that 
food  is  not  of  the  best  quality.  The  Madagascar  silk-worms,  which 
are  of  larger  size,  feed  on  the  Angola  pea,  a  shrub  indigenous  to 
the  island,  and  suspend  their  cocoons  from  its  branches. 

As  silk-worms  seem  to  feed  only  on  such  plants  as  contain  a 
milky  juice  yielding  caoutchouc,  or  Indian  rubber,  such  as  the 
mulberry,  lettuce,  dandelion,  milk-thistle,  castor-oil  plant,  ficus 
reltgiosaj  &c.,  it  is  inferred  that  it  requires  some  portion  of  this 
tenacious  substance  in  its  food  to  enable  it  to  produce  silk.  Pro- 
fessor Debzenne,  has  discovered  a  method  of  dissolving  old  silk 
rags,  so  as  to  reduce  them  into  a  glutinous  pulp,  like  dissolved 
caoutchouc,  which  is  in  fact  its  primitive  state,  and  which  can  be 
spun  out  again  and  wove  into  new  silk,  as  strong  and  beautiful  as 
before  ;  an  important  advance,  as  hitherto  worn-out  silk  has  been 
of  no  value  whatever.  The  professor  has  found  it  difficult,  how- 
ever, to  reproduce  the  dyed  portions  of  sUk,  and  more  especially 
the  black  ones ;  but  expects  yet  to  overcome  this  difficulty.  It 
may  here  be  mentioned  that  some  Nottingham  lace-workers  have 
succeeded  in  imparting  the  gloss  and  appearance  of  silk  thread  to 
cotton .  Having  dissolved  silk  thread  by  a  cnemical  process,  the  cotton 

*  Amcmitatei  Aeademicof,  toI.  t.  p.  553. 
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Aiead  IS  drawn  throtigh  the  solution,  and  becomes  so  coated  with 
oik,  that  the  eye  cannot  detect  the  difference  between  the  two  articles. 
The  e^8  of  the  silk-moth  naturally  are  not  hatched  till  they 
hire  been  laid  six  weeks,  but  in  coimtries  where  they  are  rearea, 
the  women  hatch  them  in  a  much  shorter  period  by  carrying  them 
m  their  bosoms.     M.  Perrottet,  who  a  few  years  ago  was  deputed 
by  the  French  to  examine  into  the  best  means  of  promoting  the 
growth  of  silk  in  the  West  Indies,  remarked  that  silk-worms  eggs 
which  he  took  with  him  from  France,  and  kept  in  those  hot  coun- 
tries for  seven  or  eight  years,  could  not  be  hatched  until  the  end 
of  eiffht  or  nine  months,  notwithstanding  the  high  temperature, 
and  then  only  at  long  and  irregular  intervals ;  but  when  the  same 
eggs  were  put  in  an  ice-house  for  four  or  five  months,  they  were 
hatched  within  ten  days  from  their  being  exposed  to  the  surround- 
in&^tmosphere,  and  nearly  all  at  once. 

The  (mantity  of  silk  yielded  by  a  single  cocoon  is  variously 
stated.  Boyle,  in  his  Treatise  on  Effluviums^  P«  Hj  relates  that  a 
physician  and  his  wife  having  carefully  unwound  and  measured  the 
silk  of  a  cocoon,  ascertained  that  its  length  exceeded  three  hundred 
yards,  though  it  weighed  only  two  grains  and  a  half.  Some  say  a 
cocoon  will  often  yield  a  continuous  thread  of  silk  extending  to  the 
length  of  three  hundred  and  thirty-three  yards.  Baker,  in  his 
Microscope  made  Easy^  tells  us  that  a  cocoon  being  wound  off,  was 
found  to  yield  nine  hundred  and  thirty  yards,  which  being  weighed 
with  the  utmost  exactness,  were  found  no  heavier  than  two  grains 
and  a  half.  How  exquisitely  fine  must  such  thread  be, — yet  this  is 
nothinff  in  comparison  with  that  which  is  spun  by  the  silk-worm 
soon  after  it  is  hatched  fi-om  the  egg.  Mr  Hoffinan,  of  Mimich, 
has  successfully  adopted  a  method  of  increasing  the  thickness  of 
the  most  valuable  layer  in  the  silk- worm's  cocoon.  So  thin  is  the 
silk-worm's  thread,  mat  many  folds  are  twisted  together  to  form  our 
finest  sewing  thread.  Such,  too,  is  the  extreme  fineness  of  pre- 
pared silk,  that  it  varies  from  a  1700th  to  a  2000th  part  of  an  mch 
in  diameter.  Mr  G.  R.  Porter  computes  that  it  ordmarily  requires 
three  thousand  five  himdred  silk-worms  to  produce  one  pound  weight 
of  silk,  and  that  consequently  fourteen  thousand  millions  of  these 
creatures  annually  live  and  die  to  fnmish  this  article  of  luxury  to 
England  alone,  for  the  quantity  she  consumes  amounts,  in  each  year, 
he  says,  to  more  than  four  millions  of  pounds  weight. 

Mr  J.  Jarves  states  that  in  the  Sandwich  Islands  the  American 
breed  of  silk-worms  has  been  crossed  with  the  Chinese,  and  with  the 
greatest  success.  Two  varieties  of  cocoons  have  been  produced 
thereby,  inclining  more  to  the  American  than  the  Chinese,  one  of 
a  deep  orange  colour,  the  other  of  a  delicate  straw  colour.  They 
answer  admirably,  requiring  from  five  to  seven  thousand  to  the 
pound  of  raw  silk.  They  reel  with  the  greatest  ease,  so  much  so 
that  native  women,  with  but  few  days'  instruction,  can  turn  off 
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from  one-half  to  three-fourths  of  a  pound  daily.  Their  eggs  hatch 
in  from  fifteen  to  twenty  days,  and  come  to  maturity  in  twenty- 
four,  and  continue  to  do  so  for  upwards  of  a  year,  Mrithout  degen- 
erating in  quality.  It  has  been  attempted  to  cross  this  breed  again 
with  the  pure  American ;  but  the  silk-worms  resulting  therefrom  are 
found  to  have  so.  many  of  the  characteristics  of  the  Atnerican  as  to 
be  of  little  use.  In  1846,  Mrs  Whitby  made  several  experiments 
to  ascertain  the  relative  value  of  eggs  procured  from  dificrent 
places;  and  she  gives,  as  the  result,  the  following  comparative  weight 
and  number  of  the  cocoons  produced,  all  the  silk-worms  being  treated 
in  every  respect  alike : — 

77  English  cocoons  weighed  2  oz.,  and  produced  J  oz.  of  raw  silk. 
55  Poictiers  cocoons  weighed  2  oz.,  and  460  produced  1}  oz.  ditto. 
47  Bordeaux  cocoons  weighed  2  oz.,  and  480  produced  I)  oz.  ditto. 
45  Italian  cocoons  weighed  2  oz.,  and  213  produced  1  oz.  ditto. 
340  Bengal  cocoons  weighed  2  oz.    Produce  not  stated. 

The  Bengal  were  so  inferior  to  the  others,  that  they  were  not 
wound  om  Although  the  Bengal  grower  has  four  crops  of  silk, 
and  the  English  grower  only  one,  Mrs  Whitby  thinks  the  English 
grower  could  compete  with  the  former,  for  one  cocoon  reared  in 
England  is  equal  m  weight  to  four  of  the  Bengal ;  and  the  raw 
silk  sells  at  from  25s.  per  pound,  whilst  the  Bengal  raw  silk  fetches 
only  from  10s.  to  lis.  per  pound. 

One  peculiarity  of  the  silk-worm — that  it  does  not  stray  as  all 
other  caterpillars  do,  but  remains  nearly  stationary  in  the  open  box 
or  tray  wherein  it  is  placed  and  fed,  and  there  patiently  remains 
till  fresh  supplies  of  food  are  supplied — admirably  harmonises  with 
its  vast  importance  to  mankind,  in  furnishing  a  material  which 
affords  our  most  elegant  and  beautiful,  if  not  most  useful  gar- 
ments. The  same  remark  applies  to  the  insect  in  the  moth 
state,  the  female  being  quite  incapable  of  flight,  and  the  male, 
although  of  a  much  lighter  make,  and  more  active,  can  fly  but  very 
imperfectly ;  the  latter  circumstance  insuring  to  us  the  eggs  for  the 
following  season,  and  thus  completes  the  adaptation  of  the  msect,  in 
its  different  stages,  to  the  useful  purposes  it  mlfils  to  our  advanti^e. 

Refined  Utility  ;  or  Beauty  in  Agricultural  Scenery.  By 
David  Gorrie,  Annat  Cottage,  Perthshire. — Natural  and  arti- 
ficial beauties  exist  both  separately  and  in  combination.  There 
is  beauty  in  park  scenery,  the  materials  of  which  have  been 
so  arranged  by  the  hand  of  man  as  to  imitate  the  landscapes 
of  nature,  in  as  far  as  is  consistent  with  the  presence  of 
art  and  the  demands  of  civilisation.  Our  ideas  respecting  the 
beautiful  and  the  sublime  are  enlarged  in  greater  measure  when 
the  eye  dwells  on  pure  natural  scenery,  on  which  the  impress  of 
the  Creator's  hand  is  peculijarly  visible,  and  amidst  which  the  works 
of  art  appear  not  to  claim  part  of  the  beholder's  attention.     And, 
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Hmay  be  remarked,  there  is  in  some  respects  a  superlative  degi'ee 
of  beauty  in  a  landscape-painting,  that  bears  evidence  of  having 
been  produced  by  an  artist  of  genius.  Embodied  on  canvass,  a 
landscape  partakes  largely  of  the  etherial,  and  tends  to  excite  more 
spuitaality  of  feeling  on  the  part  of  the  entranced  spectator  than 
he  would  experience  as  resultmg  from  viewing  the  material  objects, 
whose  forms,  hues,  and  relative  positions  have  been  imitated  by 
the  pencil.  The  mind  cannot  but  undergo  a  certain  kind  of  refine- 
ment when  contemplating,  in  a  fitting  mood,  the  effects  that  result 
from  the  painter^s  magic  touch ;  but  when  real  scenery,  of  which 
canvass  only  presents  an  imitation,  is  viewed  in  a  meditative  frame 
of  mind,  wonaer  and  awe  sometimes  banish  all  thoughts  about  the 
mere  ardstical  principles  of  beauty,  or  these  come  in  only  for  a 
secondary  share  of  the  attention.  Paintings  refine  the  feelings, — 
natural  scenery  moulds,  impresses,  and  instructs  them,  but  draws 
them  as  much  to  the  painful  sublime,  as  to  the  pleasing  beautiful. 

The  varied,  rugged,  picturesque  scenery  of  nature  is  beautiful, 
grand,  or  sublime,  irrespective  of  those  ideas  respecting  fitness  or 
iisefblness  which  we  are  accustomed  to  attach  to  objects  that  bear 
the  impress  of  the  disposing  hand  of  art.  The  towering  rock,  the 
frowning  precipice,  the  gushing  cascade,  the  smooth-flowing  stream 
fringed  with  shrubs  and  flowers,  the  calm  and  placid  lake  tiiat  mir- 
rors the  stars  in  its  bosom,  the  green  hill-side  bright  with  sunny 
rays,  the  moorland-waste  empurpled  with  fragrant  heath,  the 
gloomy  forest,  with  its  majestic  oaks  and  pines,  its  glades,  recesses, 
and  advancing  masses  and  groups, — all  invite  contemplation  as 
objects  that  are  in  themselves  worthy  of  regard,  although  uncon- 
nected, it  may  be,  with  the  immediate  supply  of  our  physical  wants, 
or  the  furtherance  of  the  comforts  and  conveniences  of  life.  It  is 
pot  so  with  park  or  garden  scenery,  designed  and  arranged  though 
it  may  have  been  in  that  variety  of  the  modem  or  English  style 
which  professes  to  be  peculiarly  an  imitation  of  nature.    Pictur- 

3e  rocks,  waterfalls,  and  masses  of  trees  may  prevail  in  a  park, 
these  trees  may  have  been  planted,  as  those  that  grow  far 
from  the  haunts  of  man  are  often  placed,  along  the  dens  and  valleys, 
^  feathering  up  the  secondary  dells  that  diversify  the  hill-side, 
leaving  the  knolls  and  the  summits  of  the  hills  to  rise  up  clear  and 
^broken ;  but  then  there  is  the  park  pale  and  the  sheep  walk, 
the  herd  of  tamed  deer,  the  approach,  tne  bridge,  and  above  all 
the  mansion-house, — all  of  which  combine  to  show  that  within  the 
fidd  of  vision  nature  is  not  predominant,  but  that  art  has  entered 
^th  her  altering,  arranging,  and  disposing  hand — that,  in  short, 
man  bears  rule  over  the  space  of  ground  that  spreads  out  before 
*te  observer's  eye ;  and,  therefore,  that  although  ornate  effect  may 
"*ve  been  a  principal  object  in  the  designer's  estimation,  his  plans 
most  necessarily  have  been  made  in  some  degree  conformable  to  the 
requirements  of  utility.     But,  in  agricultural  scenery,  art  prevails 
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entirely  over  nature,  and  utility  is  the  boldly-professed  primary 
object.  The  landscape  of  the  farm,  to  be  really  and  permanently 
atta*active,  must  possess  characteristics  the  very  opposite  of  those 
which  are  so  pleasing  and  impressive  as  component  parts  of  the 
wild  and  rugged  scenes  of  the  dell,  and  dingle,  and  forest-glade. 
Utility  is  here  the  foundation  on  which  the  superstructure  of  beauty 
must  be  built,  and  beauty  here  must  always  gain  the  attention  of 
men  in  general,  because  it  is  the  beauty  of  refined  utility,  and  is 
fitted  to  interest  those  social  feelings  essential  to  human  beings 
living  in  a  state  of  civilisation.  It  is  a  kind  of  beauty  that  stands 
by  itself,  equally  removed  in  the  nature  of  its  principles  from  that 
of  the  mountain  side  and  rocky  dell,  and  that  of  the  Dutch  flower- 
garden  or  French  parterre,  in  which  are  geometrical  lines  and  forms 
laid  down  according  to  fancy,  and  not  a9  the  result  of  attention  to 
usefulness  and  convenience,  like  those  of  the  farm.     The  orderly 

Eet  varied  lines  of  the  architectural  flower-garden  or  parterre,  are, 
ke  those  that  diversify  the  surface  of  mosaic  pavement  or  of 
Erin  ted  cotton  cloth,  merely  beautiful  in  themselves,  and  that  only 
J  reason  of  their  peculiar  forms,  or  the  arrangement  of  thefr 
colours  and  shades ;  whereas  those  that  mark  the  boundaries  and 
subdivisions  of  a  farm  are  attractive  to  the  eye  in  relation  to  the 
avowed  object  of  their  existence.  They  are  fitted  to  please  and 
gratify  the  observer,  independently  of  that  questionable  kind  of 
beauty  which  is  sometimes  conferred  on  works  of  art,  and  espe- 
cially on  architectural  edifices,  by  a  mere  tacking  on  of  ornamental 
appendages,  which  can  show  no  good  reason  for  either  their  form 
or  their  position  ;  and  which,  with  all  deference  to  those  who  em- 
ploy them  so  liberally  even  in  this  boasted  age  of  refinement,  are 
mdicative  only  of  a  half-civilised  state  of  society, — a  state  in  which 
irrational  ornament  is  more  attractive  than  the  simple  grandeur  of 
adorned  utility.  As  the  modem  park  in  some  measure  combines 
the  sublimity  of  natural  scenery  with  as  much  of  convenience  and 
usefulness  as  is  requisite  for  insuring  the  comfort  and  prosperity  of 
those  who  reside  in  and  around  the  mansion-house,  the  castle,  or 
the  villa,  so  the  ornamental  form  exhibits  a  combination  of  con- 
venience and  usefulness  with  those  peculiar  beauties  which  art  can 
confer,  even  in  the  disposal  of  materials  similar  to  some  of  those 
which  constitute  a  natural  landscape  ;  and  the  farm,  as  well  as 
the  park,  has  peculiar  points  of  attraction  which  other  scenery  does 
not  possess.  The  florist  despises  not  the  lowly  heart's-ease  because 
a  neighbouring  tulip  is  more  gaudy  and  splendid ;  and  the  land- 
scape-gardener ougnt  not  to  pass  over  those  portions  of  a  country- 
side that  may  be  devoted  to  the  plough,  as  if  agricultural  scenery 
lyere  necessarily  harsh  and  ungainly.  The  peculiar  beauties  of 
corn-field  scenery  have  a  veritable  existence,  although  they  may 
differ  in  kind  from  those  of  the  pleasure-ground  and  park.  And 
it  is  not  intended  to  refer  here  to  that  interest  which  attaches  to 
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fliose  varied  developments  of  vegetable  life,  which  may  be  studied 
and  admired  in  the  corn-field  and  meadow,  irrespective  of  anything 
that  the  landscape-gardener  can  accomplish.  Life,  all-pervading 
life,  and  its  strange  mysteries  and  wondrous  manifestations,  can 
deci  the  face  of  the  earth  with  a  species  of  beauty  and  grandeur 
which  man  cannot  imitate,  and  which  belongs  to  another  depart- 
ment of  study  than  that  which  professionally  occupies  the  landscape 
artist's  mind.  It  was  this  kind  of  beauty  uiat  inspired  the  bard  of 
Ayrshire  to  sing, 

Corn  rigs  and  barley  rigs 
Com  rigs  are  bonnle^ 

on  some  sunny  summer's-day,  after  a  reviving  shower  had  satiated 
the  thirsty  soil,  and  when  he  could  feel  what  a  kindred  spirit  felt 
m  giving  utterance  to  these  few  but  soul-stirring  words, 

I  see  a  freshness  in  the  earthy 
A  glory  in  the  sky. 

It  is  not  with  universally  approved  sentiments  such  as  these,  nor 
with  the  moral  sublimity  which  they  infer,  but  with  the  principles 
that  ought  to  direct  the  general  arrangement  of  outlines  and  dis- 
position of  materials  in  agricultural  scenery,  that  we  have  to  do, 
while  endeavouring  to  show  in  what  way,  or  variety  of  ways,  a 
refined  utility  may  exist  in  the  wake  of  the  plough. 

It  may  seem  somewhat  superfluous  to  state  that  a  landscape 
composed  of  arable  fields  and  tneir  accompaniments,  is  necessarily  - 
mifit  for  being  copied  by  the  painter  on  his  canvass.     No  artist 
would  attempt  to  introduce  a  piece  of  newly  ploughed  or  harrowed 
soil  into  his  foreground,  or  a  neld  of  ripe  yellow  com  into  the  grey 
of  his  third  distance.     In  the  one  case  nis  colouring  would  appear 
deranged  and  inharmonious,  and  in  the  other  there  would  be 
naught  of  the  quiet,  passive  sublime,  so  much  delighted  in  by  lovers 
of  tiae  fine  arts,  in  his  picture  ;  for  the  idea  of  freshly  tumed-up 
mould  would  ratlier  indicate  that  restlessness  and  mutability  which 
are  out  of  harmony  with  the  calm  composure  of  the  green  grass, 
the  grey  rock,  and  the  blue  sky  mirrored  in  the  placid  lake,  that 
belong  to  the  natural  landscape,  whether  seen  in  painting  or  in 
reaKty.     But  all  this  detracts  not  from  that  kind  of  beauty  which 
arable  scenery  claims  as  its  own.      Neither  is  the  gorgeous  splen- 
dour of  the  flower-garden  lessened  because  the  painter  would  turn 
away  with  feelings  of  aversion  from  its  smooth  gravel-walks,  and 
its  neatly-raked  beds  of  red  earth.     Flowers  in  a  state  of  cultivation 
must  have  the  earth  into  which  their  roots  descend  subjected  to 
the  disturbing  eflects  of  the  hoe  and  the  rake,  in  order  to  their 
proper  development  and  their  congruous  appearance ;  and  gravel- 
walks  are  necessary  accompaniments  to  flower-beds,  to  the  end 
that  the  individual  and  collective  loveliness  of  the  flowers  may  be 
rightly  enjoyed.      Wrought  earth  and  roUed  gravel  in  a  garden 
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devoted  to  flowers-r— and,  it  may  be  added,  in  one  set  apart  for  the 
culture  of  culinary  herbs — are  looked  upon  as  beautiful,  because 
they  are  evidently  allied  to  utility,  and  manifest  a  regard  to  neat- 
ness and  high  keeping.  The  painter  may,  with  much  pleasing 
effect,  introduce  docks,  and  thistles,  and  broken  palings,  into  the 
foreground  of  his  picture;  but  neatness,  order,  fitness,  and  con- 
gruity  ought  ever  to  prevail  in  ground  devoted  to  the  spade  and 
the  plough — to  Flora  and  to  Ceres. 

Attempts  have  been  made  to  introduce  the  picturesque  into  farm 
scenery,  and  to  unite  the  park  and  the  farm  in  one  harmonious 
landscape ;  but  these  attempts  have  signally  failed.  The  motley 
hues  of  the  farm  cannot  pleasingly  combine  with  the  quiet  com- 
posure of  the  lawn ;  and  as  little  can  they  appear  in  unison  with 
the  native  ruggedness  of  rocky  scenery,  or  the  mazy  beauty  of  the 
flowery  dell,  with  its  winding  stream  and  its  rushing  Cascade. 
The  picturesque  farm,  or,  as  it  has  been  termed  for  lack  of  an 
expressive  English  appellation,  the  ferme  ornSe^  has  been  created 
at  the  expense  of  that  fitness  and  propriety  which  should  belong 
to  everytning  that  is  the  avowed  production  of  art,  and  whose 
evident  object  is  that  of  pecuniary  gain.  The  shady  pool  of  the 
ornamental  farm,  liable  as  it  is  to  have  its  waters  polluted  at 
certain  seasons  of  the  year  by  decaying  leaves  from  the  branches 
of  overhanging  deciduous  trees,  forms  a  more  than  inefficient  sub- 
stitute for  the  airy,  open,  and  old-fashioned  drinking-pond.  The 
-rustic  cottage,  with  its  low  walls,  small  windows,  and  dilapidated 
chimneys,  may  look  well  in  a  painted  landscape,  though  placed 
in  a  damp  and  sunless  valley,  but  is  evidently  an  unfit  and 
unwholesome  dwelling  for  the  ploughman  and  his  family  ;  and,  on 
the  other  hand,  an  elaborately  ornamented  cottage  does  not  always 
show,  from  the  arrangement  of  its  parts,  that  it  is  commodious 
and  comfortable  within ;  and,  moreover,  appears  in  the  character 
of  a  livery  badge  that  openly  infers  a  state  more  of  slavery  than 
of  servitude  on  the  part  of  its  occupier.  The  picturesque, 
untrimmed  row  of  thorns  and  other  shrubs  that  occupies  the  place 
of  the  hedge,  robs  the  farmer  of  valuable  ground,  prevents  fi^ee 
ventilation,  harbours  game  to  the  injury  of  growing  com,  and  fails, 
after  all,  to  add  rational  and  consistent  beauty  to  the  farm,  or  to 
the  country-side  of  which  that  farm  constitutes  a  part.  And  if 
hedgerow  trees  form  part  of  the  picture,  they  add  to  its  incongruity, 
and  are  seldom  pleasing  objects  when  individually  considered ;  for 
farmers  claim — and  that  rightly — the  privilege  of  pruning  and 
disfiguring  such  trees,  in  order  to  prevent  them,  in  some  measure, 
from  injuring  their  com.  Such  hedgerows,  moreover,  if  laid  out 
in  irregular  and  fantastic  lines,  combine  with  trees  scattered  singly 
or  in  groups  over  the  surface  of  com-fields,  in  unblushingly  inter- 
ferinff  with  all  ideas  of  fitness  and  utility ;  and  those  trees  that 
stand  singly  must  necessarily  have  their  branches  shorn  over  in  a 
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Une  parallel  to  the  ground,  at  the  height  of  the  horses'  heads,  and 
Me  hahle  to  have  the  earth  raised  above  their  roots  by  the  opera- 
tions of  the  plough,  till  their  stems  at  last  appear  to  be  abruptly 
inserted  in  the  ground,  with  no  indication  of  those  convexly-curved 
root  limbs  that  diverge  into  the  soil  on  each  side  of  a  forest  tree, 
showing  the  collar  or  junction  of  the  root  with  the  stem  above 
ground,  to  the  benefit  of  the  tree's  health,  and  the  increase  of  its 
beauty  and  grandeur  as  an  individual  object. 

The  true  way  of  rendering  a  farm  ornamental  is  to  bring  boldly 
forward  the  hand  of  art  as  the  creator  of  the  fit,  the  congruous, 
and  the  useful,  to  the  exclusion  of  anything  that  would  interfere 
with  the  embodiment  of  these  ideas.  On  level  grounds,  the  prin- 
ciples of  geometrical  landscape-gardening  may  be  easily  adapted 
to  the  materials  which  the  farm  affords  or  requires.  Fences  are 
essential  parts  of  a  farm,  and  it  is  not  desirable  to  conceal  them,  as 
is  often  done  with  good  effect  in  the  picturesque  scen<iiy  of  a  park. 
Neatly-clipped  hedges,  whether  of  deciduous  plants,  like  the  thorn, 
or  of  evergreens,  like  the  spruce,  add  to  the  beauty  of  agricultural 
Bcenery,  and  are  far  more  in  keeping  with  their  position  than  the 
anomalously  picturesque  hedgerow  can  ever  be.  The  fences  of  a 
farm,  whether  they  have  been  formed  of  live  or  of  dead  materials, 
should  wear  an  appearance  of  permanency  and  unperishableness ; 
for  the  well-built  stone  dyke  and  the  well-trained  hedge  form  more 
congruous  and  befitting  boundaries  to  a  corn-field  or  meadow,  than 
those  rustic  railings  of  unbarked  timber  that  are  admissible  in 
picturesque  scenery,  on  the  very  accoimt  of  that  temporary  and 
^permanent  appearance  which  they  present. 

If  trees  of  any  kind  exist  in  the  Ime  of  a  straight  fence,  they 
appear  more  in  keeping  with  their  position  when  of  ii  fastigiate 
hahit  of  growth,  than  when  their  heads  are  low,  round,  or  spread- 
^S'  And  it  is  partly  by  employing  trees  that  are  different  in 
sl^ape  or  in  species  from  those  generally  cultivated  in  the  neigh- 
bourhood that  the  artist  can  leave  such  traces  of  his  handiwork  as 
fil^all  leave  unmistakeable  evidence  in  future  that  his  disposing 
hand  has  been  called  into  exercise.  The  presence  of  Lombardy 
poplars,  evergreen  oaks,  locust-trees,  thujas,  and  cypresses,  instead 
of  the  more  common  British  trees,  will,  if  their  positions  be  in 
every  way  rendered  suitable,  at  once  indicate  a  high  degree  of  art 
and  refinement. 

There  are  many  concomitant  circumstances  to  be  attended  to  in 
the  laying  out  of  a  farm  that  will  be  both  ornamental  and  expres- 
sive of  its  purpose,  which  it  is  unnecessary  to  mention  in  detail. 
If  general  principles  be  once  fixed  and  acknowledged,  the  various 
departments  of  practice  cannot  be  productive  of  difficulty  or  per- 
plexity to  the  designer.  Knowledge  of  architectural  fitness  will 
enable  him  to  appreciate  beauty  of  design  in  a  farm-house,  and  to 
avoid  that  adherence  to  precedent,  the  result  of  which  is  seen  in 
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the  sameness  that  exists  in  this  department  of  building  all  over  the 
country — a  sameness  the  more  insufferable,  because  the  faults  of 
the  almost  unvarying  mode  of  arrangement  followed  by  the  builders 
are  more  conspicuous  than  its  commendable  points.  Ihe  principles 
of  harmony,  to  say  nothing  of  the  promptings  of  benevolence,  will 
teach  the  designer  that  the  houses  of  farm-servants,  though  of  a 
humbler  cast  than  the  dwelling  of  their  employer,  should  partake 
of  its  architectural  style,  and  be  in  some  way  grouped  with  it  in 
the  landscape,  so  as  to  indicate  the  true  relation  that  exists  between 
the  several  inhabitants, — a  relation  which,  it  may  be  remarked, 
would  be  akin  to  that  of  tyrant  and  slave,  did  the  vastly  inferior 
condition  of  too  many  of  our  ploughmen's  cottages  to  that  of  their 
employer's  residence  prove  a  correct  indication  of  its  nature.  It 
is  needless  to  say  that  nothing  wasteful,  or  wanting  in  neatness 
and  order,  should  be  seen  about  the  farm-yard  buildings  ;  nor  that 
the  architecture  of  these  buildings  should  at  least  be  inferior  in 
style  and  finishing  to  that  of  the  cottages  inhabited  by  the  fann- 
servants. 

But  the  great,  the  leading  principle  to  be  acknowledged  in  at 
once  insuring  beauty,  and  avowing  the  hand  of  art,  in  agricultural 
scenery,  remains  to  be  stated.  It  is  the  crowning  of  cultivated 
hills  and  rising  ^roimds  with  wood.  This  were  sufficient  of  itself 
to  show  a  high  degree  of  refined  utility.  Nature,  as  has  already 
been  hinted  at,  generally  fills  her  valleys  and  dens  with  trees,  and 
leaves  her  higher  grounas  unclothed ;  and  picturesque  park  scenery 
is  in  this  particular  successfully  moulded  after  nature's  model.  But 
the  artistical  improver  of  arable  ground  plants  the  heights,  not 
with  formal  clumps,  but  with  Sweeping  masses,  whose  outlines  are 
always  partly  unaiscemible ;  and  in  so  doing,  creates  the  imaginary 
but  interesting  effect  of  heightening  hills  and  deepening  valleys ; 
while  at  the  same  time  he  appropriates  only  the  poorer  soils  to 
trees,  leaves  more  productive  ground  to  com  and  grass,  breaks  the 
sweeping  force  of  devastating  winds,  provides  needful  shelter  for 
animals  at  pasture,  and  ameliorates  the  climate  of  a  whole  district. 
He  creates  and  disposes  shady  groves,  sweet  glades,  smiling  corn- 
fields, and  cheerful  meadows,  so  as  to  give  a  pleasing  effect  to 
rural  scenery,  and  all  the  time  manifests  mat  he  is  in  truth  a  friend 
and  not  a  foe  to  the  farmer. 

How  are  we  to  ascertain  how  long  Lime  or  Manure  will  last  ? 
From  the  German. — Not  long  since  we  proposed  to  the  agricul- 
tural world — "  At  what  intervals  should  lime  be  applied  f  "  The 
answers  we  received  to  this  inquiry  were  so  vague  and  contradic- 
tory, that  we  could  not  deduce  from  them  one  satisfactory  rule  for 
our  guidance.  Fortunately,  by  means  of  chemistry,  we  have  at 
least  the  hope  of  arriving  at  a  solution  of  this  difficulty.  The  fol- 
lowing series  of  experiments  will  perhaps  assist  a  thinking  farmer 
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how  to  ascertain  when  the  lime  he  has  applied  may  be  exhausted, 
and,  consequently,  when  to  apply  a  second  dose. 

In  the  last  winter  I  applied,  on  part  of  one  of  my  fields,  marl 
and  soil  in  alternate  heaps,  so  that  a  morgen  (=  f  English  acre) 
would  receive  about 

^  20  single  horse-loads  of  marl,  and 

50    ...  ..'.         of  soil. 

To  examine  this  application  more  particularly, — 

1.  The  Marl. — A  single  horse-load  of  marl  contained  16  cubic 
feet;  of  this  one  cubic  foot  (carefully  dried)  weighed  about  80  lb., 
80  that  the  whole  morgen  would  receive  .       .       25,600  lb. 

When  carefoUy  analysed,  I  find  that  we  must  deduct,  for 

organic  matter, 17,256 

Leaving  mineral  snbstances, 8,^4 

consisting  of — 

8.0  per  cent,  or  2,048  lb.  iron  and  alumina. 

18.0  ...  or  4,608  ...  carbonate  lime. 

3.0  ...  or     768 magnesia. 

1.5  ...  or     384  ...  potash. 

1.5  ...  or     384  ...  soda. 

0.3  ...  or       76  ...  phosphoric  acid. 

0.2  ...  or      51  ...  sulphuric  acid. 

0.1  ...  or      25  ...  common  salt. 

8,344  lb. 

2.  The  Soil, — A  load  of  the  soil  contained  21  cubic  feet ;  of  this 
one  foot  (carefully  dried)  weighed  30  lb.,  so  that  the  morgen 
would  receive 31^500  lb. 

This  consisted  of  56  per  cent  of  organic  matter,       .        .        17,640 

Leaving  mineral  matter, 13,860 

Deducting  the  carbonic  acid,  .        .         .        .        .        .        11,748 

Leaving, 2,112 

consisting  of — 

1.03  per  cent,  or  142  lb.  silica. 

2.65  ...  or  367  ...  alumina  and  iron. 

5. 11  ...  or  708  ...  carbonate  lime. 

1.78  ...  or  246 magnesia. 

1.93  ...  or  267  ...  potash. 

0.89  ...  or  123  ...  soda. 

1.35  ...  or  187  ...  sulphuric  acid. 

0.52  ...  or    72  ...  phosphoric  acid. 

2,112  ... 

So  that  one  morgen  would  receive — 

Sulphuric  acid.     In  the  marl,  51  lb.        In  the  soil,  187  lb.        Total,  238  lb. 

Phosphoric  acid,             „         76  „  72  »148 

Common  salt,                  „         25  „  '       ...  „        25 

Carbonate  of  lime,         „    4,608  „  708  „  5,316 

Carbonate  of  magnesia,  „       768  „  246  „  1,014 

Potash,            .               „        384  „  267  „     651 

Soda,    .  ,       .               ,,384  „  123  „      507 

Alumina  and  iron,          „     2,048  „  867  „  2,415 

Silica,    .          .               »        ...  n  142  „      142 

Nitrogen,        .               »        ...  „  63  ,9       63 

8,844  2,17^  10,519 
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It  now  remains  for  us  to  compare  this  application  with  what  is 
removed  by  the  crops  taken  from  the  soil. 


The  crops  were — 1.  Rye, 

yielding  10  scheffels.* 

2.  Potatoes,    . 

» 

100         „ 

3.  Vetches,     . 

» 

6         „ 

4.  Oats, 

» 

15        „ 

5.  Pease, 

» 

6        „ 

6.  Clover, 

•             »» 

25  cwt.  of  hay. 

1.  Proportion  of  Com  to  Straw. 

100  parts  of  the  plant  of  Rye  consisted  of  29  corn  and  71  of  straw. 

Potato  „  86  tubers     14  of  tops. 

Pea  and  Vetch  „  27  seed         73  of  straw. 

Oats  ,,  38  seed         62  of  straw. 


2.   The  Dry  Matter  of  the  Crops,  dried  at  230**  F. 


1000  lb.  of  rye 

weiehed  884  lb.  10  scheffels  at  80  lb 

>. 

=800  lbs.  of  seed,  containing  . 

667  lb.  of  dry  matter. 

The  rye-straw. 

.            . 

1,590 

» 

The  potatoes, 

.            < 

.      2,410 

w 

The  potato  tops. 

417 

9i 

Vetches, 

»            < 

637 

» 

The  straw  of  Tetches, 

1,411 

n 

Oats, 

594 

f* 

Oat  straw. 

873 

» 

Pease, 

548 

» 

Pea  straw. 

.     1,431 

n 

Clover  hay, 

.     2,173 

» 

3.  Ash  and  Nitrogen  contained 

in  the  above  substances. 

Rye,    . 

contained  15.34  lb.  c 

)f  ash  and  11.40  lb.  of 

'  nitrogen. 

Rye-straw, 

„         57.24 

4.77 

n 

Potatoes, 

„         96.40 

„            36.15 

ty 

Potato  tops,    . 

„          70.89 

9.17 

yy 

Vetches, 

„          16.11 

„            21.48 

n 

Vetch  straw,  . 

„         91.71 

„             23.99 

n 

Oats,   . 

„         23.76 

13.07 

» 

Oat  straw. 

„         46.65 

3.49 

» 

Pease, . 

„          16.44 

„            23.02 

w 

Pea  straw. 

„        100.17 

„            28.62 

» 

Clover  hay. 

» 

162. 

98 

» 

45.63 

w 

4.  100  Parts 

of  the  Ashes  of  these  different 

Plants  consisted 

of- 

Sulpb. 
Acid. 

Pbotph. 
Acid. 

Common 
Salt. 

Lime. 

Mag. 

nesia. 

Potash. 

Soda. 

Oxide 
Iron. 

Silica. 

Rye, 

Rye  straw. 
Potato,    . 
Potato  tops,     . 
Vetch,     . 
Vetch  straw,    . 
Oats, 

Oat  straw. 
Pease,     . 
Pea  straw, 
CloTer  hay. 

0.70 
0.82 
5.60 
2.69 
2.61 
0.97 
1.00 
4.92 
4.56 
7.23 
3.33 

47.43 

3.75 

15.62 

4.57 

36.%1 

12.31 

17.12 

3.84 

34.89 

9.11 

8.40 

0.83 
3.46 
2.28 
1.95 
2.11 

•  •  • 

4.79 
1.80 
5.97 
4.95 

4.91 
9.14 
5.46 

20.23 
8.31 

43.33 
2.68 
9.38 
5.39 

38.69 

28.80 

10.64 
2.41 

10.24 
3.14 
4.46 
3.05 
8.93 
3.92 
8.68 
6.53 
8.40 

27.89 
16.84 
55.67 
34.30 
34.63 
18.64 
14.26 
25.63 
35.94 
9.78 
25.73 

5.80 
0.35 
1.02 
2.24 
9.53 
1.13 
0.92 
4.47 
7.33 
3.55 
12.92 

0.91 
1.36 
0.59 
0.74 
1.35 
0.87 
1.22 
2.72 
1.00 
0.74 
0.40 

1.72 
64.50 

2.34 
29.81 

0.95 
17.59 
53.87 
40.33 

0.41 
18.40 

7.07 

1  Dresden  Scheffels 2.34  English  quarters. 
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5.    There  were  removed  jrom  the  Soil,  to  loktch  the  Marl  and  Soil 
had  been  ajmludy  the  following  loeighta  of  the  various  inorganic  auh- 
a  atM  Nitrogen, 


™ 

\i 

1 

N 

J 

1 

i 

i 

i 

1 

1 

»"  fs."-".-' 

— •  iSaS  :;  :: 

•■•^  {K  ■    ■ 

~-    {SS5.  :: 

cum  Hv.  *  i^) 

6*a 

liM< 

B-u; 

W.W 

u.m 

4lMi 

0,6*    11^ 

*  A  biulwl  It  DM^  «qual  (a  wi  EngUib  w 


6.  General  Table  showing  the  quantity  of  the  various  substances 
applied,  and  for  how  many  oflJie  different  Crops  this  application  is 
sufficient. 


li 

|i    li 

\ 

t 

i 

i 

U 
■f 

^ 

1 

- 

0.4f 

3T.1J 

bM 

13.811 

B.07 

46.M    l3.(»,414lS 

il.Wl 

.» 

11.W 

46.^ 

•  Bo  thil^ir  lb*  ry«  DM  ptKnlMric  KM  would  not  bg  msoved  in  les  Ihim  15  jmn. 
t  Then  wouM  b*  mttfltoiit  pboiphoric  mdd  and  potuh  for  8  jcan  for  potatoea. 

iPerntdMi  llMi*  It  «|K>  (nougb  pbcqiboric  >cM  lor  8  jeara. 
For  osta  tbm  li  «iigii|ti  [Asipbiirle  uM  for  !fi  jaa. 
I  For  T»  UMia  ii  noivti  pbcapborlc  >cld  lot  10  n>n. 
1  For  dOTtr  Uwr*  li  tDwigb  ptaoqibotic  MM  [ru  II  jnn. 

In  other  words,  this  table  shows  us  that  the  land  would  be  i 
poyerished  if  we  grew  upon  it 

16  erop»i>frjB,or 
8      „        poMtoBB,  or 
8      n        Totclies,  or 


It  also  shows,  first,  how  much  more  impoverishiiig  the  deep- 
rooted  crops,  as  potatoes,  vetches,  peaa,  and  clover*  are,  than  rye 
or  oats,  and  that,  the  more  often  they  are  grown  on  a  soil,  manure 


*  m*  «u  snrelj  onl;  tppi;  to  clorei  whoa  it  it  kllowed  to  ripen  it*  seed. 
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must  be  applied  as  often;  second,  phosphoric  acid  is  evidently 
the  first  substance  which  will  require  to  be  supplied;  and  that, 
third,  if  we  also  supply  potash  and  soda  alon^  with  the  bones,  as 
a  source  of  phosphoric  acid,  it  will  be  a  long  ume  before  we  need 
add  any  more  lime.     (Sprengel.) 

Analysis  of  a  CoproUte  or  Fossil  Guano.     By  T.  J  Herepath. — 


Water, 

3-400 

Organic  matter, 

trace. 

SUioa, 

13-240 

Carbonate  of  lime, 

28*400 

Phosphates  of  lime,  mag- 

1 

53730 

nesia,  iron,  &c.. 

Sulphate  of  lime, 

0-736 

Loss,   .            • 

0-586 

53*730  =  phosphoric  acid,  26*615 


100-000 

Judging  from  the  geological  position  in  which  these  deposits  are 
found,  it  would  appear  highly  probable  that  the  idea  formed  by 
Dr  Buckland,  with  regard  to  their  nature,  is  really  correct — 
namely,  that  they  consist  principally  of  the  fossil  excretions, 
or  coprolites^  of  carnivorous  reptiles  resembling  our  modem  cro- 
codiles. 

This  supposition  is  also  borne  out  by  the  following  analysis  of 
the  bone  of  an  ox,  which  the  coprolite  closely  resembles  in  compo- 
sition, when  the  bone  is  deprived  of  its  fat  and  moisture: — 

PhSaLMm^S^esi;.    ^[  conUimng  phoephoric  acid/ .    27-6«. 

59008 

The  recent  discovery  of  this  novel  manure  is  only  one  out  of 
the  many  advantages  which  agriculture  is  to  reap,  in  common 
with  every  other  art,  of  the  progress  of  science. 

Method  of  detecting  the  Fhur  of  Indian  Com  in  that  of  Wheat 
From  Joum.  de  Chem.  Med. — The  sample  is  sifted,  and  2  grains  of 
the  finest  flour  mixed  in  a  test-tube,  witn  4  grains  of  nitric  acid,  and 
well  stirred  with  a  glass  rod.  After  this,  add  60  gram,  of  water, 
and  then  2  gram,  of  carbonate  of  potash,  dissolved  in  8  gram,  of 
water.  When  no  Indian  com  is  present,  as  soon  as  the  carbonic 
acid  has  escaped  only  yellowish  flakes  separate ;  but  when  Indian 
com  is  present,  some  orange  yellow  particles  subside,  which  are 
easily  detected.  In  this  way  an  admixture  of  from  4  to  5  per 
cent  of  Indian  com  with  wneaten  flour  may  be  detected.  [The 
above  test  may  be  the  best  that  the  substances  admit  of,  but  it  is 
an  imsatisfactory  one,  as  the  distinction  between  yellow  and  orange 
vellow  is  not  very  cleariy  marked.] 
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High  Farmina.* — ^High  farming  has  the  same  effect  upon  the 
soil  mat  hieh  feeding  has  upon  stock — it  puts  the  soil  into  the 
highest  conoution,  and  causes  its  productions  to  be  in  the  highest 
perfection.     The  object  of  high  farming  is  thus  of  high  import, 
and  therefore  worthy  of  attainment.     Is  it  attainable  in  all,  or  in 
most  cases  ?    Let  us  consider  whether  its  attainment  is  practicable. 
Ordinary  farming  for  many  years  allowed  12  tons  of  farm-yard 
manure  to  the  acre  to  raise  a  crop  of  turnips;  it  increased  the 
quantity  to  15  tons,  and  more  recently  it  has  nad  the  liberality  to 
give  3  tons  of  guano  in  addition  to  the  15  of  manure.     The  result  ^ 
generally  is  the  production  of  turnips  to  the  amount  of  20  tons  the  * 
acre,  and  this  manuring  is  restricted  to  once  in  the  five  years. 
The  high  farming  practised  by  Mr  M'Culloch  at  Auchness,  in  the 
connty  of  Wigtown,  affords  40  loads  or  30  tons  to  the  acre  for  the 
green  crops,  with  3  cwt.  of  guano,  and  from  10  to  15  bushels  of 
bone-dust.     The  farm-yard  manure  is  mixed  in  alternate  layers 
with  2000  loads  of  peat-moss  which  have  been  long  exposed  to  the 
air,  and  500  loads  of  sea-ware,  and  £250  worth  of  guano  and 
bone-dust,  purchased  every  year.      Besides  this  manuring  of  the 
fallow  division,   the    oats   and   wheat    are  top-dressed  with    2 
cwt.  of  guano.      The  extent  of  ground  from  which  the  Italian 
ryegrass  and  clover  have  been   mown   in  the  morning  is   also 
top-dressed    every    afternoon    out    of  the    urine    tank.       And 
aoont  £270   worth   of   animal  food — as  hay,   linseed,   beans — 
are  purchased  every  year.     The  particular  results  of  this  libe- 
ral management  are  the  doubling  of  the  turnip  crop,  the  doubling 
of  the.  oat  crop,  the  increasing  the  wheat  crop  from  20  to  36 
bushels  on  the   acre,  a  large  increase  on  the  potato  crop,  and 
the  mowing  of  the  soiling  grass  from  three  to  four  times  every 
year.    The  former  stock  of  the  farm  consisted  of  "  15  cows,  12 
calves  kept  till  one  year  old,  40  year-olds  summered,  3  two-year- 
old  cattle,  20  sheep,  6  work-horses,  1  riding-horse,  3  young  horses, 
and  3  horses  grazed  in  sunmier."     The  stock  now  kept  are,  "  5 
cows,  130  cattle  fed  fat,  150  sheep  fed  on  turnips,  10  work-horses, 
2  riding-horses,  and  3  young  horses."     The  general  result  is,  that 
the  former  entire  annual  value  of  the  produce  might  be  taken  at 
^2,  while  now  it  is  not  less  than  £2518 — an  increase  of  fourfold. 
The  soil  upon  which  these  results  have  been  obtained  extends 
over  260  acres,  of  which  30  are  reclaimed  moss,  40  black  moorish 
soil,  intermixed  with  white  sand,  125  light  sandy  soil,  and  65  of 
superior  red  turnip  soil.     With  the  exception  of  the  last  class  of 
sod,  comprising  65  acres,  the  remaining  195  acres  are  by  no 
means  prepossessing ;  the  125  acres  of  light  sandy  soil "  being  better 
adaptea  to  wheat  than  to  oats  or  barley,"  when  only  in  a  high  state 

•  High  Farming,  under  Inhered  CotenanU^  the  hett  Substitute  for  Protection,    By 
Jambs  Cairo,  Farmer,  Baldoon.    Blackwood  and  Sons.    1849. 
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of  cultivation,  and  not  otherwise.  But  what  put  them  in  a  state  of 
high  cultivation  but  high  farming?  The  subjacent  greywacke  is 
not  a  fertile  companion  to  the  subsoil.  The  situation  of  the  farm 
is,  however,  favourable ;  the  exposure  is  warm,  south-eastern ; 
the  elevation  low,  ranging  from  10  to  70  feet  above  the  sea. 
The  winters  are  mild  and  moist — frost  being  very  slight,  and  never 
of  long  continuance ;  and  the  whole  farm  is  sheltered  from  the 

?revailmg  winds  by  the  woods  surrounding  the  demesne  of  Logan, 
^akinff  all  these  circumstances  into  account,  there  are  many  farms 
in  the  kingdom  equally  well  situated,  and  in  possession  of  a  much 
better  soil.  It  is  true  that  2000  loads  of  moss  and  500  loads  of 
seacware  are  annually  available,  but  not  without  much  labour.  Al- 
lowing four  rakes  a-day,  the  2500  loads  of  moss  and  sea-ware  imply 
the  employment  of  two  horses  in  single  carts  for  a  whole  year,  in- 
dependent of  the  manual  labour  bestowed  in  preparing  and  collect- 
ing those  ingredients.  However  useful  they  may  be,  being  on 
the  spot,  both  are  inferior  to  guano  or  bone-dust,  which  are  avail- 
able to  every  farm.  The  only  thing  that  seems  out  of  proportion 
to  the  farm  is  the  accommodation  in  the  steading  for  the  feeding  of 
130  beasts ;  and  the  erectioa  of  so  large  a  steauiing  was  "probably 
the  speculation  of  the  proprietor,  with  the  view  of  obtaming  an 
increase  of  rent,  at  a  period  when  the  farm  shall  have  been  put  in 
the  highest  state  of  fertility,  by  the  high  farming  about  to  be  prac- 
tised upon  it.  The  old  rent  was  £152 ;  and  the  produce  then  of 
£642  gave  a  security  for  its  payment  of  4J  times  its  amount.  The 
rent  now  is  £262,  for  the  payment  of  which  the  present  produce 
gives  a  security  of  9^  times  its  amount.  If  a  produce  worth  £642 
could  afford  to  pay  a  rent  of  £152,  a  produce  worth  £2518  could 
as  well  afford  and  give  as  good  security  to  pay  a  rent  of  £595 ; 
and  the  difference  between  these  rents  being  £443,  this  sum  im- 
plies an  increase  of  £13,290,  at  30  years'  purchase,  on  the  value 
of  Auchness  as  a  farm,  to  the  estate  of  Logan,  principally  by 
means  of  high  farming.  In  building  the  large  steading,  and 
draining  the  moss,  with  the  view  that  the  experiment  of  high 
farming  should  be  fairly  tried  on  his  farm  of  Auchness,  the  gallant 

f)roprietor  had  not  been  so  unmindful  of  his  own  interest,  in  the 
ong  run,  as  some  people  imagine. 

We  think  it  a  pity  that  Mr  Caird  has  given  a  political  aspect  to  his 
statements,  by  introducing  them  along  with  the  subject  of  protection. 
The  consequence  has  been,  that  all  the  agricultural  papers  which 
directly  advocate  the  return  of  protective  duties  have  declared  that 
the  example  he  holds  out  for  imitation  is  impracticable  at  the  pre- 
sent time.  Sound  principles  and  good  practice  required  no  adven- 
titioys  aid  from  politics  to  recommend  them  to  the  adoption  of 
sensible  farmers.  Had  the  striking  and  indisputable  facts  in  the 
possession  of  Mr  Caird  been  simply  narrated  a  little  more  in  detail, 
without  the  slightest  allusion  to  any  political  subject,  we  are  per- 
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saaded  they  would  have  told  with  a  force  that  would  have  been 
irrefflstible.     Anyhow  his  facts  are  Invaluable. 

Wireworm — Soda  ash. — These  Infest  the  upper  strata  of  soils, 
particularly  of  those  that  are  replete  with  fibrous  roots — as  is  land 
after  grass  and  clovers.     Might  not  deep  tillage  have  a  remedial 
effect  by  burying  the  intruders,  and  placing  them  in  deep  soil  of  a 
quality  quite  strange  to  their  natural  habits  ?     The  question  may 
be  worth  a  thought  in  reference  to  that  pest  of  England  —  the 
wireworm.     I  do  not,  however,  attach  much  importance  to  it ;  yet 
it  serves,  in  passing,  to  introduce  a  subject  which  has  presented  it- 
self in  the  Agricultural  Gazette  of  April  29,  1848,  (p.  293,)  headed 
,  Wireworm — Soda  ash, — When  I  resided  in  Berkshire,  an  experi- 
mentalist whom  I  knew  in  1845-6,  had  heard  of  this  ash,  and  em- 
ployed it  on  his  grass  lands,  with  some  confidence  :  the  results  did 
not  come,  to  my  knowledge ;  but,  in  the  article  I  now  allude  to, 
we  shall  find  some  practical  details  that  are  worthy  of  record.   The 
"  British  alkalt^^  or  Soda  ash^  varies  much  in  quality,  and  it  is  a  pro- 
duct of  the  decomposition  of  common  salt  at  the  soda  works ;  and, 
according  to  Dr  Fownes,  "  contains,  when  good,  from  48  to  52 
per  cent  of  pure  soda,  partly  In  the  state  of  carbonate^  and  partly 
as  caustic  hydrate^  the  remainder  being  chiefly  sulphate  of  soda 
(Glauber's  salt)  and  common  salt,  with  occasional  traces  of  sulphate  • 
or  hyposulphate,  and  also  oxanide  of  sodium."    These  constituents 
prove  it  to  be  a  very  potent  application :  and  this  the  annexed 
passage,  from  an  article  signed  Thomas  Everett^  will  tend  to  con- 
finn.    The  following  extract  claims  much  attention : —  \ 

1  had  four  acres  of  light  loamy  land  dihhled  with  two  pecks  of  whecU  per  acre,  last  \ 
aotomn,  (after  tares,)  and  although  so  small  a  quantity  of  seed  was  sown,  there  was  | 
"  good  a  plant  as  was  desirable.  A  week  or  two  after  the  wheat  had  appeared,  I  i 
perceiTed  that  at  least  one-fifth  of  the  plants  had  died.  I  examined  the  roots,  and  [ 
foQnd  wireworms  at  almost  all  the  dead  or  dying  plants.  I  brought  some  home,  and  / 
pat  some,  with  some  mould,  into  two  basins,  and  tried  to  destroy  them  by  mixing  I 
some  carbonate  of  lime,  (query,  ^utcA-lime,)  with  one,  and  by  mixing  salt  and  solu- 
tioM  of  salt  with  the  other ;  yet  both  of  these  reputed  destroyers  of  the  wire- 
worm did  not  effect  their  destruction.  Knowing  soda  ash  to  be  more  powerful  than  . 
either  of  the  articles  used,  I  obtained  some  of  Mr  Mark  Fothergill,  40  Upper  Thames  { 
^^i^t,  London,  sowed  it  by  hand  just  before  rain,  at  the  rate  of  1^  cwt.  per  acre, 
fod  am  sore  it  either  destroyed  them,  or  caused  a  departure  from  near  the  surface 
>oto  the  deep  recesses  of  the  subsoil,  as  I  could  not  find  one  afterwards,  though  I 
examined  minutely,  nor  has  a  single  plant  been  injured  since.  It  is  necessary  that 
the  man  who  sows  the  soda  ash  should  have  on  a  stout  pair  of  gloyes,  otherwise  his 
hands  would  be  much  excoriated.  ,' 

^a  ash  wUl  not  only  destroy  the  wireworm,  but  it  also  acts  as  a  powerful  ma-  ^ 
B^fe,  which  is  clearly  demonstrated  by  the  luxuriant  growth  and  healthy  appearance  • 
^f  the  wheat  in  question,  which  is  not  excelled,  if  equalled,  by  any  about  this  part.  ' 
1  may  state,  in  addition,  that  although  so  small  a  quantity  of  seed  was  used  in  the 
fieid,  and  so  many  plants  were  destroyed,  there  is  no  doubt  that  it  will  be  the  best 
^Id  of  wheat  on  the  farm.    ^ —  /  "?       ,  '  / 
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FOBEIGN  MABKETB — THE  REVENDE,  ETC. 


FOBEION  MABKEia— PKH  Iktkbiai.  Qdabtbh,  ereb  ok  bo&ui. 


Ana  6-t 

MS  !:! 


THE  RETENUE.—f'ROii  Bth  Atbil  1818  to  Gth  April  1849. 


i,»u.<i5a    4 
a,im.ini    i 


io,i»7,7m1  ii).*as.j77 


IM..         1         !«. 

jE 

£ 

m.IU;    DtdudUeci 


TABLES  OF  HUTCHES  MEAT.— Feb  Stosb  oj  1*  Pounds. 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Feb  H  Pousdb. 


Uall-Bnd. 

LaiceHw  Uoffi. 

Bix  tnS  Horn, . 
Lodu,  


..d.   ..d. 

SCOTCH. 

L  d.        >.  d. 

9tuat 

S  0  lo  IS  0 

KwBBOiUogg, 

Sou  aa 

Luid.miiied, 

abbri>e:en. 


AYR. 


BANPP- 
IbtoMrr 


CAITHNESa. 


CLACKMANNAN. 


DUMBARTON. 


Bav 

Oitt.  Wklla 


WbB«t,  Pirn 
ButBj,  PinI 


EDINBUROR. 


ELGIN  AND  UOBAY. 


Oitmeal,  pw  280  lb. 


HADDINGTON. 


HAD&moTON  {CoDUnwd-l 


KINCARDINE. 


Wbnt,  •ilhoni  la 

wlih  (odder 

Uirlrj,  inihaui  foMa    ■ 


-  PoUfo.  ultboit  Fodder  - 


■    M^ 


OiU,  WblM,  Pint  - 


■  mi 


KOtKCCDBRIOHT. 


>l,  t*r  140  It. 

LANARK. 


OntoMl,  Fini,  per  14 


LINLITHGOW. 


:S«t 


NAIRN. 
BtH^,  villi  IbddB 
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FIARS  FBICES— Continued^ 


NAmX,  (Continued ) 

garley,  ^thout  fodder  - 
at8»  with  fodder    - 
——without  fodder 
Oatmeal,  per  112  Ih. 


Imp.  qr. 

«/ 
25/8 
19/ 
12/6 


RENFREW. 


ORKNEY. 

Bcur,  per  352  lb.     -       -       -19/4 
Malt,  per  140  lb.,  with  duty         17/4 

p«rl401b.,  without  duty     9/1 

Oatmeal,  per  140  lb.        •       -    10/10| 


PEEBLES 


Wheat, 
Barley,  Fbst  - 

■  Second 

Third 

Oats,  First      - 
— —  Second  - 

TIjird     - 

Pease,  Fbvt    • 

■  Second 

Thh^   - 

Oatmeal,  First 

■  Second 
Third 


PERTHSHIRE. 
Wheat,  First 


Second 
Barley,  First  - 
— ^^  Second 
Oats,  First'  - 
■'  Second  - 
Pease  and  Beans 
Rye 
Oatmod,  per  140  lb. 


*  28/lk 

-  27/101 

-  26/4 

-  24/2J 

-  18/9 

-  17/5i 

-  16/6} 

-  28/H 

-  13/6} 

-  13/1 


46/6 
36/ 
26/2 
20/ 

18/7 
14/6 
23/8 

26/ 


Wheat,  First 
Second 


Barley,  Fhnt   - 
Second 


Bear,  Fint 
Second 


Oats,  First 
Second 


Beans,  First 
Second 


Pease 

Oatmeal,  per  140  lb.  Fint 

Second 


Imp.  qr. 

-  46^ 

-  46/1 

-  iS/6 

-  27/9i 
.  25/6t 

-  24/8* 

-  20/7} 

-  19/11 
.  30/5 

-  29/81 

-  29/ 

-  15/Oj 
14/lU 


ROSS  AND  CROMARTY. 

^Tieat,  First  -        -        -        -  41/8 

Second        -        -        -  39/6 

Barley 25/10 

Bear 23/ 

Oats,  First      ....  19/5^ 

Second  ....  19/2 

Pease, 29/7i 

Beans 27/8| 

Oatmeal,  per  1401b.         .        -  16/6 

Barley  Meal,  140  lb.        .        .  10/11 


ROXBURGH. 
Wheat  .... 
Barley  -  -  .  - 
Oats  -  -  -  - 
Pease  .... 
Beans  .... 
Oatmeal,  per  140  lb. 


48/3^ 

26/7* 

19/loV^ 

SIAt", 
31/1^^ 

14/B* 


SELKIRK. 

Wheat  -  -  -  - 
Barley  .  -  -  - 
Oats,  Potato 

Conunon 

Pease  .... 
Oatmeal,  per  280  lb. 

STIRLING. 
Wheat  .... 
Barley,  Kerse 

■         Dryfield 
Oats,  Kerse, 

Dryfleld 

Muirland 

Pease  and  Beans 

Malt       .... 

Oatmeal,  per  140  lb. 

SUTHERLAND. 
Wheat     .... 
Barley     -       -       -       . 
Bear        .... 
Oats,  Potato 

Common 

Pease  .... 
Rye  .... 
Oatmeal,  per  140 1  b. 

-WaUTOWN. 
Wheat  .... 
Barley  .... 
Bear  .... 
Oats,  Potato 

Common 

Malt  .... 
Rye  .... 
Pease  .  .  .  - 
Beans  .... 
Oatmeal,  per  280  lb. 


We  may  inform  our  English  readers,  that  Fiars  Prices  are  the  average  prices  of  grain,  as  ascertained  evwy  year, 
T^ict  of  Juries,  in  every  County  of  Scotland.  The  Juries  are  summoned  in  spring,  and  ascertain,  from  the  e 
produced  to  them,  the  average  prices  of  the  preceding  crop.  By  these  prices,  rents  payable  in  grain,  and  similar  co: 
are  generally  determined ;  but  the  main  object  is  to  convert  into  money  the  stipends  (for  the  most  part  iUed  at  a 
quantity  of  grain)  of  ttie  Scottish  Clergy. 
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EXPERIMENTAL  AGRICULTURK* 

The  results  of  past  trials  and  suggestions  for  new  field  experiments  with 

the  salts  of  ammonia, 

Bt  Jakes  F.  W.  Johnston^  F.R.S. 

Ammonia  and  its  salts  are  now  recognised  to  be  very  generally 
usefiil  in  promoting  vegetable  growth.  They  impart  to  plants  a 
beautiful  green  colour;  increase  the  rapidity,  and  prolong  the 
duration  of  their  growth ;  make  them  more  succulent  and  grateful 
to  cattle  ;  and,  for  the  most  part,  add  to  the  bulk  and  weight  of 
the  crop.  In  regard  to  t*»3^,  three  points  require  to  be  investi- 
gated by  experiment, — -first^  their  special  effect  upon  particular 
crops  in  different  soils  and  circumstances ;  second^  their  compara- 
tive effects ;  and  ihird^  their  comparative  economy  to  the  practical 
farmer. 

§  1 — Composition  of  caustic  ammonia^  and  of  the  carbonatej  sul- 
phate^ muriate^  phosphate^  nitrate^  aceiatCj  oxalate^  and  humate  of 
ammonia. 

Ammonia  or  caustic  ammonia  is  a  kind  of  air  or  gas  which  is 
readily  prepared  by  mixing  together  quicklinfe  and  sal-ammoniac, 
each  in  the  state  of  fine  powder.    It  is  colourless,  but  has  the  strong 

fungent  odour  familiarly  known  in  hartshorn  and  smelling-salts, 
ts  presence  is  readily  detected,  not  only  by  its  smell,  but  by  the 
white  fumes  it  produces  when  a  feather  dipped  in  muriatic  acid,  or 
in  strong  vinegar,  is  brought  near  to  the  place  where  its  presence 
is  suspected.     It  consists  of — 

Nitrogen,  .....  82.35 

Hydrogen,  .  .  .  .  17.65 


100. 


Water  absorbs  from  400  to  nearly  700  times  its  bulk  of  this  gas, 
Quiring,  at  the  same  time,  all  the  sensible  propeities  of  the  gas. 
The  common  hartshorn  of  the  shops  is  such  a  solution  of  ammonia 
in  water. 

The  salts  of  ammonia  which  have  been,  or  are  likely  to  be, 
employed — either  with  advantage  in  practical  agriculture,  or  with 
Ae  prospect  of  interesting  theoretical  results — are  the  carbonate, 
tbe  sulphate,  the  muriate,  the  nitrate,  the  phosphate,  the  acetate, 
the  oxalate,  and  the  humate. 


*  This  article  forms  tbe  twelth  and  part  of  the  thirteenth  chapter  of  a  work  now 
in  the  press,  nnder  the  title  of  Experimental  Agriculture,  and  which  will  be  pub- 
lished in  October  or  Norember. 

JOURNAL. — OCTOBER  1849.  O 
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These  salts  are  composed  as  follows, — 

'^•''^^'^Sl''*""'"*''!   consists  of  iS^cSlrar''' 
the  shops,  .        ^  I  ^^^^^ 


28.8 
55.9 
15.3 

100. 


This  salt  gives  off  ammonia  when  exposed  to  the  air ;  hence  the 
powerfnl  odour  to  which  it  owes  the  name  of  smelline-salts.  In 
consequence  of  this  property,  it  seldom  contains  so  mucn  ammonia 
as  the  above  numbers  represent.  When  it  ceases  to  give  off  this 
strong  smell,  it  contains  only  21^  per  cent  of  ammonia.  It  is  then 
what  chemists  call  Jt-carbonate,  me  pure  smelling-salts  hemg  sesqui- 
carbonate  of  ammonia.  When  dissolved  in  water,  on  the  omer 
hand,  as  it  is  in  ammoniacal  liquor,  it  loses  carbonic  acid,  and 
becomes  what  is  called  the  neutral  carbonate,  which  contains  39 
per  cent  of  ammonia.  This  salt  of  ammonia,  therefore,  is  of  incon- 
stant  composition,  and,  consequently,  is  not  well  adapted  for 
accurate  field  experiments. 


( Sulphuric  acid, 


2°.  Sulphate  of  ammonia  in  )    ^^..     .  j  ^^}^l 
diy  crystals,        .         j   ^'^"*'  ^^  j  ^J^"^""' 


eo.6 

25.8 
13.6 

100. 


This  salt  is  without  smell,  and,  when  pure,  is  constant  in  com- 
position. 


Z",  Muriate 

sal-ammoniac 


of  ammonia,  or )   p^„j,.vi.>  ^f  j  Muriatic  acid,     . 
noniac,     .         J   consists  or  |  ^^^^^^^^^ 


68.2 
31.8 

100. 


This  salt  is  also  without  smell,  and  is  of  constant  compo^tion. 
It  deliquesces  slowly  when  exposed  to  moist  air. 


(  Phosphoric  acid, 
4°.  Phosphate  of  ammonia  consists  of      <  Ammonia, 

( Water, 


53.9 
25.7 
20.4 

100. 


This  salt  effloresces  slightly  in  the  air,  and  loses  a  part  of  its 
ammonia.  It  is  much  more  stable,  however,  than  the  carbonate. 
It  exists  in  the  urine  of  man,  and  in  that  of  carnivorous  animals. 
It  is  prepared  in  the  same  way  as  the  phosphate  of  soda,  by  treat- 
ing an  excess  of  burned  bones  with  sulphuric  acid,  decanting  the 
liquid,  saturating  it  completely  with  carbonate  of  ammonia,  and 
setting  it  aside  to  crystallise. 


5°.  Nitrate  of  ammonia  consists  of 


(  Nitric  acid, 
<  Ammonia, 
(  Water, 


67.5 
21.2 
11.8 


100. 
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This  salt  deliquesces  readily  in  moist  air,  and  slowly  loses  a 
small  portion  of  its  ammonia. 

6^.  Acetate  of  ammonia  is  prepared  by  saturating  common 
vinegar  with  carbonate  of  ammonia,  and  evaporating  by  a  gentle 
heat.  It  may  be  more  cheaply  made  by  mixing  crude  wood 
vinegar  (pyroligneous  acid)  with  the  ammoniacal  liquor  of  the  gas- 
works. The  composition  of  this  salt  has  not  been  accurately  deter- 
mined. I  notice  it  here  chiefly  in  consequence  of  the  statement  of 
Penoz,  that  a  very  small  (juantity  of  it  applied  to  certain  plants 
produces  a  decidedly  injurious  effect, — a  statement  which  is  de* 
serving  of  careful  experimental  examination. 


7"*.  Oxalate  of  ammonia  oonsists  of 


(  Oxalic  acid, 
<  Ammonia, 
( Water, 


58.1 
27.4 
14.5 

100. 


This  salt  crystallises  in  beautiful  small  prisms,  and  is  soluble  in 
28  parts  of  cold  water.  It  is  much  used  in  the  laboratory,  and, 
from  its  price,  can  never  be  employed  in  practical  agriculture.  It 
will  be  interesting,  however,  to  ascertain  the  nature  of  its  influence 
upon  growing  plants. 

8^.  Humate  of  ammonia  is  formed  by  digesting  caustic  ammonia 
or  carbonate  of  ammonia  on  rich  vegetable  mould,  or  on  dried  and 
powered  peat.  Tro  ammonia  causes  the  decaying  vegetable 
matter  to  swell  very  much,  and  forms  a  dark-brown  solution  of 
humate  of  ammonia.  The  composition  of  this  humate  is  not  accu- 
rately known.  It  is  deserving  of  being  made  the  subject  of  field 
experiment,  however,  because  of  the  great  probability  which  exists 
that  one  of  the  functions  of  ammonia  in  the  soil  is  to  form  such 
soluble  combinations  with  the  organic  matter  contained  in  the  soil, 
and  thus  to  make  it  capable  of  entering  into  the  roots  of  plants. 

All  the  salts  of  ammonia  are  readilv  soluble  in  water,  and  they 
all  give  off  ammonia  when  mixed  with  quicklime  or  slaked  lime, 
or  with  caustic  potash,  soda,  or  magnesia;  more  slowly  when 
mixed  with  tlie  carbonate  of  potash,  (pearl  ash  or  wood  ashes,)  or 
'with  the  carbonate  of  soda,  (common  soda  of  the  shops,  or  soda 
ash,)  and  still  more  slowly  when  mixed  with  carbonate  of  lime, 
(mild  lime  or  chalk,)  or  with  carbonate  of  magnesia. 

§  2. — FuTictions  performed  by  ike  salts  of  ammonia  in  the  soil 

and  in  the  plant. 

V.  Functions  in  the  soil. — The  chemical  functions  performed  by 
ammonia  in  the  soil  will  vary  with  the  state  of  chenucal  combina- 
tion in  which  it  is  used. 

a  Caustic  ammonia  and  carbonate  of  ammonia  will  neutralise 
acid  sabstances,  if  any  such  exist  in  the  soil — ^will  decompose  earthy 
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and  metallic  sulphates  and  chlorides,  forming  sulphate  of  ammonia 
and  sal-ammoniac — will  combine  with  and  render  soluble  the  humic^ 
ulmic,  and  other  organic  acids,  which  will  thus  be  rendered  avail- 
able to  the  nourishment  of  plants,  and,  in  the  presence  of  lime  or 
alkaline  carbonates,  will  be  slowly  converted  into  nitric  acid. 

h  Sal-ammoniac,  in  the  presence  of  the  carbonates  of  lime  or 
magnesia,  will  be  partially  or  completely  decomposed,  forming 
chloride  of  calcium  or  magnesium,  and  carbonate  of  ammonia. 
The  latter  salt  will  then  act  in  one  or  other  of  the  ways  above 
described. 

c  Sulphate  and  phosphate  of  ammonia  will,  in  like  manner, 
yield  their  acid  more  or  less  completely  to  potash,  to  soda,  to  lime, 
and  perhaps  to  magnesia,  formmg  sulphates  and  phosphates  of 
these  substances,  while  their  ammonia  is  converted  into  carbonate. 

d  Nitrate  of  ammonia  will  give  up  a  part  of  its  acid  to  any 
earthy  or  alkaline  carbonates  which  may  exist  in  the  soil,  and 
will  be  thus  partly  converted  into  carbonate.  Its  acid  may  also 
contribute,  by  the  oxygen  it  contains,  to  promote  the  decom- 
position of  organic  matter ;  but  this  will  only  take  place  beneath 
the  surface,  where  the  light  does  not  penetrate,  and  where  much 
organic  matter  is  present. 

Nitrate  of  ammonia  exists  in  and  is  naturally  formed  in  most 
soils.  It  yields  its  nitric  acid  to  the  carbonq^gs  of  lime  and  mag- 
nesia when  they  are  present  in  the  soil,  aim  is  itself  converted 
into  carbonate.  Thus,  while  it  brings  the  lime  and  magnesia  into 
a  state  into  which  they  can  readily  enter  the  plant,  the  ammonia 
becomes  itself  capable  of  decomposing  sulphates  and  chlorides, 
either  in  the  soil  or  in  the  plant. 

e  The  acetate,  oxalate,  and  humate  of  ammonia  may  all  undergo 
slow  oxidation  in  the  surface  soil,  producing  nitric  acid  from  the 
ammonia,  and  carbonic  acid  from  the  acetic,  oxalic,  and  humic 
acids  which  they  contain. 

2°.  FunctioTis  in  the  plant, — The  salts  of  ammonia  may  undergo 
^he  aboVe  changes  more  or  less  completely  in  the  soil,  but  ^Jiey 
<aay  also  enter  directly  into  the  roots  of  plants,  and  perform  cer^ 
'^ain  functions  which  are  important  to  their  healthy  and  rapid 
v^  >wth.     Thus, — 

jl  They  supply  nitrogen — an  element  very  necessary  to  the 
Rowing  plant — in  a  form  in  which  it  is  immediately  available 
v^^  fV--*  production  of  those  nitrogenous  compounds  which  not  only 

..    ..    ■mT)ortant  part  of  the  substance  of  the  plant,  but  appear 

^      ^icside    over   those  chemical  changes  constantly  taking 

i  •     ts  sap,  and  upon  which  the  health  and  rapidity  of  its 

nend. 

-n*oTip/»c-     -)rotein  compounds  they  are  called — exist  in 

<-    Mt^sj-  1  u     —  ^vf>«omi't:oa  of  the  roots,  and  are  supposed 

i»  ^or...^.     bo*.  -H-i»nrar(j«  carried  up  *^  *lie  other 
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parte  of  the  plant  by  the  ascendiog  sap.  Ammonia,  and  especially 
wiien  it  enters  in  combination  with  humic  acid,  is  peculiarly 
adapted  to  the  production  of  these  compounds,*  and  hence,  pro- 
bably, one  reason  why  its  action  upon  growing  plants  is  in  many 
cases  so  immediate  and  striking. 

b  Among  the  intelligible  chemical  uses  of  ammonia  in  the  sap, 
I  may  mention  that,  when  it  enters  the  roots  in  the  state  of  car- 
bonate, it  has  the  power,  and  probably  exercises  it,  of  decom- 
posing the  alkaline  sulphates  and  chlorides,  converting  them  into 
carbonates,  and  thus  preparing  them  to  combine  with  the  organic 
adds  formed  in  the  ss^,  with  which  we  find  them  so  generally 
united. 

c  The  salts  of  ammonia  carry  into  the  plant  the  sulphuric, 
muriatic,  humic,  and  other  acids  with  whicn  they  may  happen 
to  be  combined,  and  thus  supply  other  elements  which  are  directly 
or  indirectly  necessary  to  tne  production  of  the  parts  of  the 
plant 

d  They  are  all  the  producers  of,  or  are  necessary  to  the  pro- 
duction of  numerous  chemical  changes  in  the  sap.     These  changes 
are  as  yet  by  no  means  understood,  but  we  know  that  they  take 
place,  and  that  nitrogen,  sulphur,  phosphorus,  &c.,  are  necessary 
to  the  production  of  them.     None  of  the  substances  we  have  it 
in  our   power  to  apply  to  growing  plants   is  capable  of  under- 
going more  varied  ^ansmutations  than  ammonia.      Such  trans- 
mutations it  not  only  itself  undergoes  in  the  interior  of  plants, 
but,  in  so  changing,  it  causes,  or  is  accompanied  by,  similar  chemi-r 
cal    changes    in   other   substances  also — without  which   constant 
and  varied  metamorphoses,  the  healthy  growth  of  plants  could  not 
proceed. 

§  3.  —  Experiments  with  carbonate  of  ammonia^  and  with 

ammoniacal  liquor. 

I  am  not  aware  of  any  field  experiments  which  have  been  made 
with  carbonate  of  ammonia  in  any  other  form  than  that  in  which 
it  occurs  in  the  ammoniacal  liquor  of  the  gas-works.  This  liquor 
varies  in  strength,  and,  besides  carbonate,  it  contains  also  sulphate 
of  ammonia  and  sal-ammoniac  in  uncertain  proportions.  Although, 
therefore,  when  diluted  with  three  or  four  times  its  bulk  of  water, 
this  liquid  has  proved  a  very  valuable  application  to  grass  land,f 
to  young  com,  and  to  many  other  crops,  the  results  obtained 
with  it  do  not  satisfactorily  bring  out  th^  unaided  effects  of 
carbonate  of  ammonia.  I  give  examples  of  its  effect  upon  wheat, 
upon  oats,  and  upon  grass  cut  for  hay. 

•  Johnston's  Lectures  on  Agricultural  Chemistry  and  Geology,  2d  edition,  p.  243. 
*  i*  Johnston's  LectureSy  2d  edition,  p.  617. 


Straw. 

Chaff. 

92  stones 

304  lb. 

120    ... 

320  ... 

108    ... 

320  ... 
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V.  On  wheat — Mr  Bourhill,  at  Musselburgh  in  Mid-Lothian, 
applied  it  to  a  crop  of  wheat,  with  the  following  increase  per 
imperial  acre : — 

Grain.  Straw. 

Nothing  gare  .  .  23  bush.        57    ewt. 

Ammoniacal  liquor, 240  gallons,      35   ...  87 ^  ... 

The  increase  here  was  very  considerable,  both  in  grain  and 
in  straw. 

2**.  On  oats. — In  1842,  Mr  M'Lintock,  near  Glasgow,  top- 
dressed  separate  portions  of  a  field  of  Blainslie  oats  with  various 
substances,  and,  among  others,  with  400  gallons  an  acre  of  car- 
bonate of  ammonia,  by  which  I  understand  him  to  mean  ammo- 
niacal  liquor,  with  the  following  results  per  imperial  acre  : — 

Grain. 
No  application  gare  .  .        35 1  bush. 

Carbonate  of  ammonia,  400  gallons,       45^    ... 
Rape-cake,  280  lb.,  .  .        43^    ... 

In  this  case  the  application  was  evidently  very  useful,  more  so 
than  2^  cwt.  of  rape-cake.  It  may,  I  believe,  in  many  cases, 
be  pretty  safely  concluded,  that  where  rape-cake  does  good,  the 
impure  carbonate  of  ammonia  of  the  gas-works  may  be  applied 
with  advantage  also.  It  is  less  useful  when  the  land  is  auready 
rich  than  where  it  is  comparatively  poor  in  animal  and  vegetable 
matter. 

3°.  On  grass. — Applied  at  the  rate  of  150  gallons  per  acre,  di- 
luted with  500  gallons  of  water,  it  gave,  per  acre, — 

Undressed,  ....        20^  cwt  of  hay 

Dressed,  ....        61^ 

Increase,        .        41 

Here  the  crop  was  nearly  tripled ;  an  effect  dependent,  no 
doubt,  in  some  measure  on  the  state  of  the  land. 

These  experiments  prove  the  value  of  ammoniacal  liquor,  and 
afford  a  strong  presumption  in  favour  of  carbonate  of  ammonia 
applied  alone ;  but,  as  1  have  already  said,  they  do  not  satisfac- 
'only  bring  out  the  special  and  unaided  action  of  carbonate  of 
^Tntnonia. 

-^ure  carbonate  of  ammonia  is  too  high  in  price  to  be  recom- 
•^ouded  fo  ''^Id  experiments,  but  trials  on  a  small  scale  may  be 
"ade  wi+»     t,  especially  in  comparison  with  the  other  salts  of 


•-•••._         ./"""'i 


0f*v^hate  vj  uvntfionta. 


\K  >iL-j^  irtic  i-'    'vv'    •  A.— aively  employed  as  a  manure, 

nr\rf    y/JT^^rpli.        '*k  -   .t\^       \\ur>    lyiT    -^tbei      ^^  ^h*^  ^tS  of 
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ammonia.  This  has  arisen  chiefly  from  its  greater  abundance, 
and  from  the  comparative  lowness  of  its  pnce.  It  is  to  com 
and  grass  crops  tnat  it  has  hitherto  been  most  frequently  ap- 
plied. 

1°.  On  wheat. — In  1847,  Mr  Main  applied  it  on  the  1st  of 
February  to  a  portion  of  Taunton-Dean  wheat,  with  the  following 
result  in  comparison  with  sulphate  of  soda: — 


No  appUoation  gave 
Sulphate  of  ammonia,  2  cwt. 
Salphate  of  soda,  2  cwt.   . 


Grain. 
27  i  bosh. 

32     ... 


Straw. 

19^  cwt. 

29i  ... 
24|  ... 


I  have  added  the  result  of  the  action  of  sulphate  of  soda,  for  the 
purpose  of  marking  the  diflerence  in  the  effects  of  the  two  sul- 
phates. Both  largely  increased  the  produce  of  grain,  and  nearly 
to  the  same  extent,  but  the  sulphate  of  ammoma  added  about  5 
cwt.  more  to  the  produce  of  straw.  It  had  the  usual  effect  of 
the  salts  of  ammonia  in  promoting  growth  more  than  mineral  sul- 
phates are  observed  to  cfo. 

2**.  On  oats. — The  following  table  exhibits  the  results  of  four 
experiments  made  upon  oats,  top-dressed  in  the  spring  of  1843,  on 
dinerent  farms  near  Turriff,  in  Aberdeenshire: — 

a  At  Darra,  after  tumipf 


Nothing  gaye 

Sulphate  of  ammonia,  2  cwt. 

h  After  lea,  at  Rothie  Brisbane- 


Grain. 

57  bosh. 
Olf    ... 


Nothing  gaye 

Salphate  of  ammonia,  2  cwt. 


Grain. 

54^  bush. 
86 


Straw. 

31  cwt. 
42    ... 


Straw. 

40  cwt 
69    ... 


c  After  lea,  at  Mill  of  Laithers — 


Nothing  gaye 

Sulphate  of  ammonia,  2  cwt. 

d  After  lea,  at  Lower  Cotbum- 


Nothing  gaye 

Salphate  of  ammonia,  2  cwt 


Grain. 

43  bush. 
56     ... 


Grain. 

35^  bush. 
57i    ... 


Straw. 

20  cwt. 
28   ... 


Straw. 

20  cwt. 
34   ... 


Chaff. 

302  lb. 
118  ... 


Chaff. 

640  lb. 
136  ... 


Chaff. 

272  lb. 
412... 


Chaff. 

300  lb. 
336  ... 


In  all  these  experiments,  except  the  first  after  turnips,  the 
increase  both  of  straw  and  grain  was  very  considerable.  The 
manure  employed  for  the  turnip  crop  of  me  previous  year  may 
account  for  the  smaller  increase  in  grain  in  the  first  experiment 
made  at  Darra.  It  will  interest  the  physiologist  to  observe  how 
very  different  the  weights  of  chaff  are  with  which  the  grain  in  the 
several  crops  was  covered. 
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12    „   17 

24    „   11 

» 

14   „    17 

» 

27    „     2 

» 

24   „   11 

ff 

S"*.  On  <Mmip«  few  experiments  have  been  made  and  recorded. 
Mr  Fleming,  in  1842,  made  one  upon  yellow  turnips,  to  which 
no  farm-yard  manure  was  added.  The  land  was  trenched  out 
of  grass,  and  must  have  been  in  good  heart,  or  it  would  not 
have  yielded  from  11  to  13  tons  of  bulbs  without  any  manure. 

Nothing,  Ist  plot,  gave  .  .  .  11  tons  8  cwt.  of  bulbs. 

»         2a        „ 
Sulphate  of  ammonia,  1  cwt.. 
Sulphate  of  magnesia,  1  cwt.. 
Nitrate  of  soda,  1  cwt., 
Rape-dust,  15  cwt, 

This  experiment,  supposing,  as  the  large  differences  seem  to 
justify  us  in  doing,  that  the  results  are  to  be  depended  upon  in  the 
absence  of  duplicate  experiments,  is  very  interesting.  In  trenched 
land,  it  seems  to  say  that  substances  containing  nitrogen  are  likely 
to  be  deficient,  and  the  use  of  them,  therefore,  on  sucn  land  profit- 
able to  the  farmer.  It  is  not  unimportant  to  remark,  however, 
that  the  increase  of  bulb  was  by  no  means  in  proportion  to  the 
absolute  quantity  of  nitrogen  in  the  several  manures  that  contained 
it.  Thus  the  proportions  of  nitrogen  added,  and  the  increase  of 
bulbs  in  the  three  cases,  were  as  follows : — 


Nitrogen  added 

Increased  produce 

peraor^ 

per  acre. 

Sulphate  of  ammonia,  I  cwt. 

23.7  lb. 

11  tons  14  cwt 

Nitrate  of  soda,  1  cwt. 

18.6  „ 

H     „       5  „ 

Rape-cake,  15  cwt. 

72.5  „ 

11     „     U   „ 

This  table  shows  that  the  smallest  addition  of  nitrogen  produced 
the  largest  increase,  while  the  largest  addition  (in  the  rape-cake) 
gave  the  smallest  increase  of  crop.  We  shall  consider  this  kind 
of  anomaly  more  at  length  in  a  succeeding  section. 

4°.  On  grass  cut  for  hay^  numerous  experiments  have  been 
made.  I  shall  only  insert  a  few  of  the  results  which  have  been 
made  public. 

a  In  1843  Mr  Melvin,  at  Katho,  Mid-Lothian,  top-dressed  his 
%£9&%  with  sulphate  of  ammonia,  and  with  the  nitrates  of  potash 
And  sodfl  vifV  >\  \  M'\fvrwy\r\Q  "*^sults : — 


oulphate  of  ammonia,  i.  jw» 
titrate  of  8oda,  *>'    \ 


306  stones  of  hay. 

^96 

«49 

405 


Hi 


Xuxj  kxtK^kK,^  nj  ifvtod  xcki^o  wiu»  -**^    uoot  jbppiivjihbxons.     I  shall  in 
subsequent  section  consider  i*o>t  iar  it  was  in  proportion  to  the 
.,Qnfif T    .f  nitrogen  the  several  applications  contamea. 

"ree  following  experiments  were  made  at  Barochau  in 
hro^  -liflro  »n    nftln*    \>o  fir^f  Vu^i^^g  sowu  grasses.  the 


.'\: 
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•P        lifi/vrt    A  •)T"****^ix,  "^    5^ 


EXPERIMENTAL  AGRICULTUBE.  91 

two  others  old  lea,  top-dressed  each  with  2  cwt.  of  sulphate  of 
ammonia  per  acre.  I  introduce  also  the  results  of  the  applica-* 
tion  of  muriate  of  ammonia  to  other  portions  of  the  same  fields : — 

Sown  Six  yean  Thirty  yean 

old  lea.  old  lea. 


NothiDggaye  .  .  .        41^  cwt.        22^  cwt.        27^  cwt. 

Sa]i»hAte  of  Mamonia,  2  cwt.  76^    „  40     „  40     „ 

Muriate  of  ammonia,  2  cwt.  .        72      „  48^   „  38     „ 

In  all  these  cases  also  the  increase  was  large,  and  especially  so 
IB  the  sown  grasses.  On  the  whole,  the  equal  weights  of  sulphate 
and  muriate  of  ammonia  may  be  said  to  have  produced  nearly 
equal  effects;  though  the  equivalent  weights  of  these  two  salts 
are  such  that  67  lb.  of  muriate  ought  to  produce  as  great  an  effect 
as  94  lb.  of  sulphate,  supposing  the  acids  they  respectively  contain 
to  exercise  no  special  or  peculiar  action  on  the  growth  of  grass. 

It  will  appear  from  the  results  I  have  inserted  in  this  section, 
and  which  are  not  selected  to  prove  any  view  of  my  own,  but  are 
introduced  simply  as  they  have  come  to  my  hands,  that  the 
sulphate  of  ammonia,  skilfully  and  prudently  used,  may,  in  the 
hands  of  the  intelligent  and  enlightened  farmer,  prove  a  means  of 
considerably  augmenting  his  ordinary  profits. 

§  5. — Results  of  experiments  with  muriate  of  ammonia^ 

{salrammoniac,) 

In  the  preceding  section  I  have  given  the  results  of  certain  com- 
parative experiments  with  the  sulphate  and  muriate  of  ammonia. 
I  refer  the  reader  to  these  results  of  the  application  of  the  muriate, 
and  introduce  here  a  few  others  only. 

l^  To  wheat.  Mr  Fleming,  of  Barochan^btained  from  a  small 
application  only  a  small  increase  of  grain.     Thus — 

No  dressing  gave         ....  25  bushels,  each  61  lb. 

Sal-ammoniac,  20  lb.  .  .  26 1  „  62  ^ 

The  quantity  applied  in  this  case  was  too  small  to  yield  any 
decisive  result. 

2<».  On  oats,  a  In  1846  Mr  Main,  at  Whitehill,  Mid-Lothian, 
applied  it  to  oats  after  turnips,  top-dressed  on  the  26th  of 
May: — 

Grain.  Straw. 

Nothing  gave  ....  45  bashels        24  cwt. 

Mnriate  of  ammonia,  2  cwt.     .  .  71 1    „  32     ,, 

The  lar^r  dose  applied  in  this  experiment  gave  a  striking 
increase  both  in  grain  and  straw. 

b  In  1842  ]kffr  M'Lintock,  near  Glasgow,  applied  it  on  the 
4th  of  April  to  Blauislie  oats,  succeeding  a  crop  of  oats  in  the 
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previous  year.      The  following  table  shows  the  results   in  the 
immediate  com  crop,  and  the  after  hay  crop  of  1843 : — 


Grain. 

Nothing  gaye  .        85 1  bush. 

Muriate  of  ammonia,  1  cwt.  45^    „ 


Straw. 

92  stones 
120    ^ 


Chaff. 

804  lb. 
260  „ 


Hay  in  1843. 

201  stones 
195 


9f 


3®.  On  rye.  Mr  Fleming  in  one  of  his  early  experiments 
obtained  from  a  crop  of  rye,  slightly  dressed  with  sal-ammoniac, 
the  following  result : — 

Grain.  Straw. 

Nothing  gaye  .  .  .  .  14  bushels        36|  cwt. 

Sal-ammoniac^  20  lb.  .  .  .  19      ,.  43  j    „ 


This  small  top-dressing  produced  apparently  a  considerable 
effect,  but  the  whole  crop  was  too  small  to  allow  any  confidence 
to  be  placed  on  single  results. 

4°.  On  grass ^  cut  for  hay.  a  At  Barochan,  in  1846,  it  was 
applied  to  three  different  fields  of  grass,  afterwards  cut  for  hay. 
The  top-dressing  was  made  on  the  28th  and  30th  of  April; 
horn-dust  was  applied  at  the  same  time  in  comparative  experi- 
ments : — 


No  application  gaye 
Muriate  of  ammonia,  2  cwt. 
Horn-dust,  1^  cwt.  . 


1*. 

Sown 
grasses. 

A\\l  cwt. 
72     „ 


2«. 

Six  yean 
old  lea. 

22i  cwt. 

48i    „ 
48      « 


3«. 

Tliirty  yean 
old  lea. 

27icwt. 

38 

31} 


if 


The  increase  in  the  sown  grasses,  by  the  application  of  the 
muriate  of  ammonia,  was  especially  remarkable.  In  the  second 
experiment  the  horn-dust  had  nearly  an  equal  effect  with  the 
sal-ammoniac. 

h  Mr  Kuhlmann  applied  it  in  the  two  successive  years  of  1845 
and  1846,  the  former,  in  French  Flanders,  a  very  wet,  the  latter 
a  very  dry  year  Hith  the  following  effects  upon  the  produce  of 
ha^  '"  ep'*^  VP-.     -«r  hectare:- 


«:o1.aipmAni(|,c,  JQO  mi*wr 


.T.^*ar***f 


1845. 
"rat  cat  Second  cut 

'«08 


2136 
1723 

413 


1846. 

3519 
5576 

2057 


-..1  0       o 


d^' 


QAf 


,.-.    r   I.. 


1 


i,€   c  an  increase   of  hay,  but 
orce  of  the  sal-ammoniac,  in 
^uvting,  unless  we  suppose  that 
^  ^  ,a^'*^  c^ome  of  it  out  of  tne  soil. 

..lifwo^lj  the  application  of 
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moriate  of  ammonia  might  be  safely  recommended  as  worthy 
of  trial,  even  on  the  part  of  the  farmer  who  seeks  for  profit  only. 

§  6. — Results  of  experiments  with  nitrate  of  ammonia. 

The  onlj  exj^eriment  made  by  weight  and  measure  with  nitrate 
of  ammoma,  with  which  I  am  acquamted,  has  been  published  by 
Mr  M*Lintock,  of  Harley  Works,  near  Glasgow.  He  applied  it  in 
1842  to  a  second  year's  crop  of  Blainslie  oats,  top-dressed  on  the 
13th  of  May,  with  the  following  results : — 

Grain.  Stnw.  Chaff.       Hay  in  1843. 

No  application  gave  .        35f  bash.    92  stones    304  lb.    201  stones. 

Nitrate  of  ammonia,  961b.  57      „       161      „        448  „      197^    „ 

There  was  here  a  very  considerable  increase  both  in  grain  and 
in  straw.  Even  the  chaff  was  nearly  doubled  in  weight.  The 
next  year's  hay,  however,  was  not  sensibly  affected. 

The  fact  that  both  the  ammonia  and  tne  acid  with  which  it  is 
combined  in  this  salt  contain  nitrogen  in  a  form  in  which  plants 
are  accustomed  to  take  up  and  appropriate  it,  has  rendered  it  pro- 
bable that,  weight  for  weight,  the  nitrate  of  ammonia  would  more 
largely  promote  the  growth  of  plants  than  any  other  salt  of 
ammonia.  It  is  expensive,  however,  and  is  not  a  usual  article  of 
commerce,  and  therefore  few  experiments  have  hitherto  been  made 
with  it.  But  it  is  very  desirable  that  such  experiments  should  be 
made,  as  they  would  not  only  throw  light  on  some  interesting 
points  of  theory,  but  might  lead  to  useful  suggestions  in  matters 
of  practice. 

§  7. — Results  of  comparative  experiments  with  the  different  salts  of 
ammonia^  and  with  the  nitrates  of  potash  and  soda. 

It  will  be  interesting  to  compare  together,  so  far  as  our  present 
defective  materials  will  allow,  the  actions  of  the  several  salts  of 
ammonia  upon  the  same  crop,  and  the  effectsproduced  at  the  same 
time  by  the  nitrates  of  potash  and  soda.  The  only  comparative 
experiments  of  this  kind  I  have  been  able  to  meet  with  are  the  fol- 
lowing upon  oats  and  hay  : — 

V.  On  oatSj  after  turnips,  in  1846,  Mr  Main  applied  the  sul- 
phate and  muriate  of  ammonia  in  comparison  with  nitrate  of  soda 
and  the  sulphates  of  soda  and  ma^esia.  The  soil  was  light  and 
sandy,  and  nad  been  long  cultivated  without  rest. 


Grain. 

Straw. 

Increue  of  Grain. 

No  application 

gave  45  bosh. 

24  cwt. 

Sal-ammoniac,  2  cwt. 

^    7U   ^ 

82    „ 

26^  bash. 

Solphate  of  ammonia,  2  cwt. 

„    62     , 

27i„ 

17      „ 

Solphate  of  soda,  2  cwt 

„    64i    „ 

26i  „ 

19*     n 

Sulphate  of  magnesia,  2  cwt. 

»>    ^8f    » 

264  » 

131     « 

Nitrate  of  soda,  2  cwt. 

«    45      „ 

21*^ 

— 
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In  this  experiment  all  the  applications,  except  the  nitrate  of 
soda,  did  good.  The  action  of  the  sal-ammoniac  was  most  strik* 
ing,  but  that  of  the  sulphate  of  soda  exceeded  that  of  the  sulphate 
of  ammonia.  If  these  results  could  be  confidently  relied  on,  wc 
might  suspect  from  them — 

a  That  sal-ammoniac  exercised  a  special  action,  under  the  cir- 
cumstances, which  neither  the  sulphate  of  ammonia  nor  the  nitrate 
of  soda  was  capable  of  doing. 

b  That  the  sulphuric  acid  in  the  three  sulphates  had  more  to  do 
with  their  nearly  equal  action  than  the  ammonia,  soda,  or  magnesia 
with  which  it  was  combined. 

c  That  the  nitrogen  in  the  nitrate  of  soda  was  not  in  a  condition 
to  contribute  to  the  growth  of  the  crop. 

But  we  should  be  wi-ong  to  draw  conclusions  in  regard  to  any 
of  these  points.  Suspicions  of  this  kind  are  only  useful  when  they 
lead  to  r^ewed  and  more  careful  experiments.  ^ 

2°.  Again  to  oats,  the  second  year's  crop  of  this  grain  on  the 
same  field,  Mr  M'Lintock,  near  Glasgow,  in  1842,  applied  the  fol- 
lowing top-dressings  on  the  13th  of  May : — 


Groin. 

Strow. 

Chaff. 

Bay  crop 
in  1843. 

No  application  gave 

35|  bush. 

9*2  stones 

304  lb. 

201  stones 

Sulphate  of  ammonia,  1  cwt. 

45i     „ 

120    „ 

260,, 

195    „ 

Mariate  of  ammonia,  104  lb. 

50       „ 

140     „ 

320  „ 

204i  „ 

Nitrate  of  ammonia,     96  „ 

67       „ 

161     „ 

448  „ 

197i  » 

Nitrate  of  potash,        90  „ 

m   ^ 

176    „ 

320  „ 

171     „ 

Nitrate  of  soda^            90  „ 

44       „ 

128     „ 

352  „ 

224»  „ 

These  results  suggest  conclusions  somewhat  different  from  those 
of  Mr  Main.  Here  the  nitrate  of  potash  gave  the  largest  crop, 
though  it  was  applied  in  smaller  quantity  than  the  sal-ammoniac. 
The  nitrate  of  ammonia  came  next,  and  the  sulphate  of  ammonia 
produced  about  an  equal  effect  with  the  nitrate  of  soda,  in  the 
quantities  in  which  they  were  in  this  case  applied.  There  is 
nothing  in  these  results  to  lead  us  to  suppose  that  nitrogen,  in  the 
form  of  nitric  acid,  is  not  equally  efficacious  with  nitrogen  in  the 
form  of  ammonia.  For  while  the  nitrate  of  potash  beat  all  the 
°%lts  of  ammonia,  that  of  soda  was  as  efiicacious  as  the  sulphate  of 
ammonia,  and,  alone  of  all  the  applications,  caused  an  increase  in 
>.e  aftercrop  of  hay. 

3°  On  grass  cut  for  Jiay^  at  Barochan,  on  three  separate  fields  in 
^J-i,  ih'*  ^'^ll^'-'inr   •/^rp»>^r«i  W      -^^nlts  wcrc  obtained :« — '\ 


•ov~ 


T<ea  six  Lea  thfar^ 

yean  old.  yean  old. 

\ ,  -  VF*-"-***"    i**^  '1       ^  12^  cwt.  27^  cwt. 

•Muriate  of  ammonia,  <  ''  '  8^   ,j  88    „ 

'•»i'»hate  of  ammo"»«   •  '6     „  10     „  40    „ 

•w^te  of  potash,  -  ''      .  57     „  48|  ^ 

,f-'»^->  of  soda,  2  v»T  51i   „  56    „ 


~^ran$action9oftheHighlan'^'  ■■  '  •'•••   ^^  fhei^*r  .Tv»'^arv  !'*^4ft  t).  449. 
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On  these  grass  fields  the  nitrates  were  more  successfiil  than 
the  salts  of  ammonia,  and  in  only  one  of  the  cases  did  the  muriate 
exhibit  a  more  favourable  influence  than  the  sulphate  of  ammo- 
nia. 

4**.  Again  on  grass,  M.  Kuhlmann  made  two  comparative 
series  of  experiments,  tiie  first  with  sulphate  of  ammonia,  and  the 
nitrates  of  soda  and  lime ;  the  second  with  muriate  of  ammonia 
and  the  nitrate  of  soda.  These  results  were  as  follows,  per  hec- 
tare:— 

a  The  same  plots  were  top-dressed  with  equal  quantities  of 
the  salts  in  1844  and  1846,  being  left  without  top-dressing  in 
1845. 

1844.  1843.  1845.  j„^ 

No  application  gave       .        .  3820  kilos.  4486  kilos.  3380  kilos. 

Sulphate  of  ammonia^  250  kilos.  5564     ...  4170    ...      5193    ...     3291  kilos. 

Nitrate  of  soda,  250^   ...  5690     ...  4390    ...      5383    ...     3827    ... 

Nitrate  of  lime,  250    ...  5397     ...  4420    ...      4023    ...     2204    ... 

h  In  liis  second  experiment,  equal  applications  of  muriate  of  am- 
monia and  nitrate  of  soda  were  made  in  1845  and  1846,  to  the 
same  plots  of  the  same  old  grass  field,  with  the  following  results, 
per  hectare : — ? 


1845. 

1846. 

Total 
increase. 

No  application  gave 

7744  kilos. 

3519  kilos. 

Mnriate  of  ammonia,  200  kilos. 

9388    „ 

5576    „ 

3700  kilos. 

Nitrate  of  soda,           200    „ 

9543     „ 

4523    „ 

2803    „ 

In  the  former  experiment,  the  increase  upon  the  two  years  was 
greater  from  the  application  of  the  nitrate  of  soda,  than  from  that 
of  the  sulphate  of  ammonia.  In  the  second,  though  the  nitrate 
produced  a  large  increase,  it  was  surpassed  by  that  which  was 
caused  by  the  addition  of  the  muriate  of  ammonia. 

The  experiments  brought  together  in  this  section  present  the 
only  data  we  as  yet  possess  from  which  we  can  hope  to  extract  au 
answer  to  the  question.  Whether  or  not  the  sensible  effect  of  the 
salts  of  ammonia  and  of  the  nitrates  is  in  direct  proportion  to  the 
quantity  of  nitrogen  they  respectively  contain  ?  I  shall  examine 
tliem  in  reference  to  this  point  in  the  following  section. 

§  8. — Are  the  effects  of  the  salts  of  ammonia  and  of  the  nitrates  on 
the  quantity  of  the  crop  in  direct  proportion  to  the  quantity  of  nitro* 
gen  they  respectively  contain  f 

The  relative  proportions  of  nitrogen  contained  in  the  nitrates  of 
potash,  soda,  and  lime,  and  in  the  salts  of  ammonia  employed  in 
the  comparative  experiments,  of  which  the  details  are  given 
in  the  precedmg  section,  are  represented  by  the  following  num- 
bers:— 
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Sulphate  of  ammonia  contains 
Muriate  of  ammonia,  (sal-ammoniac,) 
Nitrate  of  ammonia, 
Nitrate  of  potash. 
Nitrate  of  soda,      • 
Nitrate  of  lime, 


Nitrofen  pw  cent. 

21.2 

26.2 

35.1* 

13.97 

16.58 

17.14 


With  the  aid  of  these  numbers  we  shall  examine  the  above 
experiments.  They  will  enable  us  to  test  the  influence  of  the 
nitrogen  contained  in  the  several  salts  employed  in  them.  Having 
already  shown  the  absolute  increase  of  crop  obtained  by  the  use  of 
each,  I  shall  here  calculate  and  exhibit  in  a  tabular  form  only  the 
increase  obtained  by  the  use  of  each  application,  supposing  the 
quantity  of  nitrogen  added  by  it  to  have  been  one  hundred  pounds. 

1°.  In  Mr  Main's  experiment  upon  oats,  a  hundred  pounds  of 
nitrogen,  in  the  form  of 

Increase  for  every  100  lb.  of  nitrogen 
applied. 

Qrain.  Straw. 

Sulphate  of  ammonia,  gave  .  .        37  i  bush.  7^  cwt. 

Sal-ammoniac,  .  .  .        47f     „  ^^^     » 

Nitrate  of  soda,  .  .no  increase  none 

This  experiment  lends  no  support  whatever  to  the  opinion  that 
the  sensible  increase  of  crop  caused  by  these  applications  on  the 
same  soil  has  a  direct  relation  to  the  percentage  of  nitrogen  they 
respectively  contain. 

2°.  In  Mr  M'Lintock's  experiment  upon  oats,  a  hundred  pounds 
of  nitrogen,  in  the  form  of 


Sulphate  of  ammonia,  gave 
Muriate  of  ammonia, 
Nitrate  of  ammonia, 
Nitrate  of  potash. 
Nitrate  of  soda. 


Increase  for  every  100  lb.  of  nitrogen 
applied. 

Grain. 
42^  bush. 

m 

63 
196 
55i 


straw. 
124  stones 
176 
205 
684 
240 


» 


In  the  above  numbers,  also,  there  is  no  similarity,  so  that  we 
are  forced  to  one  of  two  conclusions — either  that  the  experiments 
are  worth  nothing,  or  that  the  effect  of  these  applications,  when 
made  to  corn  crops,  is  not  determined  by  the  proportions  oi  nitro- 
(T'^n  they  res^^'^^^tively  contain 

J°.  In  th*^     ^  )eriir"^*«'      oon   grass  made   at   Barochan,    on 
nree   diflf*«f*'r  ■      i^l'^*  tnAv^^   pounds   of  nitrogen,  in  the 


'',    - 

ery  100  lb.  of 
'pplied. 

nitrogen 

?». 

S«. 

'**        «.  -|«al*^AA*«                 ^^ 

,    _ 

o'i  stones 

20|  stones 

>ulphate  of  ^'^  '"^•"' 

T 

'f^       , 

80     „ 

"titrate  of  p^- 

01 

V 

70     „ 

'7'  «,♦,      f^.  . 

T 

• 

80     „ 

'r»   ■  V 


1     o»o 


>fo4. 


*i  r     ("nc  aciil-  and  o^'v.i^ojf  {n  ^|^^  ^f 
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Each  of  these  colamns  represents  the  effect  of  a  hundred  pounds 
of  nitrogen  upon  the  p^rass  of  a  different  field,  and  there  is  no 
more  approach  to  equahtj  amon^  the  numbers  they  respectively 
contain,  than  among  those  by  which  the  effects  upon  the  oat  crops 
were  represented  above.  One  might  infer  from  them,  however, 
that  the  nitrates  possess  some  special  virtue  independent  of  the 
nitrogen  they  contain. 

4^.  In  Mr  Kuhlmann's  two  experiments  upon  old  meadow  grass, 
100  kilogrammes  of  nitrogen,  in  the  form  of — 

Increase  for  100  kflognumnes  of 

Sulphate  of  ftmmoiiia,  gaye  6094  kilogrammes. 

Nitrate  of  soda, 9232         

Nitrate  of  lime, 5143         

And,  in  his  second  experiment. 

Muriate  of  ammonia  gave        .        .  7061  

Nitrate  of  soda, 8463  

Nor,  from  these  experiments,  can  we  venture  to  sav  either  that 
like  quantities  of  nitrogen  produce  like  effects  in  like  circum- 
stances, or  that  the  comparative  effects  which  two  substances  may 
be  expected  to  produce  are  to  be  measured  by  the  proportions  of 
nitrogen  they  respectively  contain. 

We  may  safely  admit,  I  think,  that  each  of  the  salts  of  ammonia, 
and  each  of  the  nitrates,  exercises  a  special  and  peculiar  action 
upon  vegetation — that  this  action  is  generally  a  favourable,  often 
a  profitable  one^ — and  that  the  action  of  each  of  these  compounds 
is  probably  different  in  the  case  of  different  plants,  and  is  modified 
also  by  climate,  season,  soil,  locality,  and  other  circumstances.  To 
make  out  the  several  special  actions  of  these  compounds,  and  the 
modifying"  influence  or  circumstances,  will  require  many  carefully 
conducted  and  skilfully  contrived  experiments. 

§  9. — Influence  of  the  state  of  chemical  combination  in  which  the 
nitrogen  exists  in  a  substance  on  its  efficacy  as  a  manure. 
Comparative  experiments  with  ffelatine^  rape-cake^  and  sulphate 
of  ammonia^  on  the  weight  of  the  crop. 

The  comparative  experiments  with  the  salts  of  ammonia  and 
with  the  nitrates — whicn  I  have  analysed  in  the  preceding  section 
— appear  to  justify  our  conclusion  that  each  compound  exercises 
an  action  special  to  itself,  and  to  reject  the  opinion  that  the  pro- 
portion of  nitrogen  in  such  fertilising  substances  determines  the 
amount  of  their  sensible  action  upon  the  crop. 

But  we  have  other  experiments  also,  the  results  of  which  tend  to 
establish  the  general  principle  that  the  state  of  chemical  combina- 
tion in  which  the  nitrogen  exists,  in  any  substance,  influences  very 
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much  its  sensible  effect  upon  a  crop.  Gelatine  and  rape-cake  con- 
tain nitrogen,  the  former  in  large  proportion,  and  both  promote 
vegetation  in  a'  striking  degree.  But  the  fertilising  effect  of  this 
nitrogen  is  materially  affected  by  the  state  of  combination  in  which 
it  exists  in  them  respectively.  This  is  very  distinctly  brought  out 
(§  4)  by  the  three  series  of  experiments  which  I  shall  here  intro- 
duce. 

1°.  With  gelatine  compared  with  nitrate  of  soda  and  sulphate  of 
ammonia  upon  grass.  Along  with  the  other  substances  employed 
in  his  experiments  upon  hay,  Kuhlmann  tried  also  the  gelatine  of 
bones.  This  was  obtamed  by  boiling  bones  in  the  process  for  extract- 
ing the  fat,  before  burning  them  for  the  manufacture  of  animal  char- 
coal. It  was  applied  in  the  liquid  form,  at  the  rate  of  500  kilo- 
frammes  of  the  dry  gelatine  to  the  hectare,  or  4  cwt.  per  acre, 
'he  applications  were  made  in  1844  and  1846,  the  plots  being 
undressed  in  1845.  In  the  following  table  the  results,  per  hectare, 
are  thrown  into  a  comparative  form  :  — 

Quantity        Nitrogen       Nitrogen  Increase         Increase  for 

applied  in  the  per  cent  in    applied  per      of  hay  in  the      100  kiloe.  of 
two  years,     tiie  manure,     hectare.  three  years.  nitrogen. 

Sulphate  of  ammonia,    500  kilos.  21.2  106  kilos.  3291  kilos,  8105  kilos. 

Nitrate  of  soda,     .        500    ...  16.6        83    ...  3827    ...  4610    ... 

Nitrate  of  lime,     .        500    ...  17.1         86    ...  2204    ...  2562    ... 

Gelatine,       .        .      1000    ...  17.0  170    ...  4866    ...  2862    ... 

The  last  column  shows  an  approximation  among  the  comparative 
effects  of  gelatine,  sulphate  of  ammonia,  and  nitrate  of  lime. 
Whether  this  indicates  a  real  or  only  an  apparent  similarity 
of  action  in  these  substances,  must  be  cleared  up  by  future  expe- 
riments. 

2°.  With  rajpe-cahe  compared  with  sulphate  of  ammonia  upon 
turnips.  Mr  Lawes  has  published  the  results  of  comparative  ex*- 
periments  with  these  substances  applied  singly  and  together,  to 
a  crop  of  Norfolk  white  turnips,  grown  upon  his  farm  in  Hert- 
fordshire in  1845.  They  were  as  follows.  (Rape-cake  cozitains 
about  4J  per  cent  of  nitrogen.) 


Bulbs. 

per  acre. 

tons. 

cwt. 

tons       cwt.              lb 

l^  Nothing  gave  . 

— 

13i 

-        14i            - 

2**.  Farm-yard  manure,  12  tons, 

17 

7        7            — 

3".  Rape-cake,  8  cwt.     . 

4 

16 

4          5              38 

4° 18  cwt.     . 

9 

8i 

8          9              80 

5° 8  cwt.     . 

Sulphate  of  ammonia,  3  cwt. 

1 

5 

84 

4          6            110 

G°.  Rape-cake,  18  cwt. 

Sulphate  of  ammonia,  3  cwt. 

8 

7        18            152 

7^  Sulphate  of  ammonia,  6  cwt. 

3 

4 

1        14            142 

a  It  is  interesting  to  observe  how  very  much  larger  a  propor- 
tion of  tops,  compared  with  the  bulbs,  the  rape-cake  produced  than 
any  of  the  other  applications,  even  than  the  farm-yard  dung. 
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h  But  what  more  particularly  concerns  our  object  is  the  total 
want  of  connexion  between  the  comparative  weights  of  tops,  or 
of  bulbs,  or  of  both  taken  together,  and  those  of  the  nitrogen 
amtained  in  the  different  applications.  Take,  for  example,  the 
total  weights  of  the  crops,  (tops  and  bulbs,)  and  the  following 
table  shows  how  much  was  produced  in  each  experiment  by  100 
lb.  of  nitrogen : — 


Total  prodaoe. 

Total  Ditrogen 

Produce  for  100  lb 

appliecL 

of  nitrogen. . 

torn. 

cwt. 

lb. 

torn. 

cwt. 

!• 

1 

8 

— 

— . 

2' 

24 

7 

_ 

3*.     .         .         . 

9 

1 

38 

23 

16 

4".     . 

17 

174 

80 

22 

h\    . 

9 

I4i 

110 

8 

17 

6«.     . 

15 

18 

152 

10 

4i 

7".     . 

4 

18 

142 

3 

8^ 

Here  we  see  three  things  deserving  of  notice ;  Jirst^  that  the 
rape-cake  gave  a  much  greater  increase,  in  proportion  to  the  nitro- 
gen it  contained,  than  tne  sulphate  of  ammonia ;  second^  that  the 
addition  of  sulphate  of  ammonia  actually  diminished  the  natural 
effect  of  the  rape-cake  iii  No.  6,  compared  with  No.  4,  in  both  of 
which  cases  18  cwt.  of  rape-cake  were  applied;  and  <AiVrf,  that  the 
sensible  effects  of  the  rape-cake  when  used  alone  in  the  two  experi- 
ments, Nos.  3  and  4,  was  nearly  in  proportion  to  the  quantity  applied. 

c  The  opinion  entertained  by  some  writers  on  this  branch  of 
science — that  the  nitrogen  contained  in  rape-cake  and  other  or- 
ganic substances  only  becomes  valuable  or  available  to  plants  when 
it  is  decomposed  and  converted  into  ammonia  in  the  soil  or  else- 
where— is  inconsistent  with — we  may  say,  is  directly  contradicted 
by — the  above  experiments.  If  one  hundred  pounds  of  nitrogen, 
aheady  in  the  form  of  anmionia,  (in  the  sulphate  of  anunonia,) 
produced  in  the  seventh  experiment  only  3  tons  8  cwt.,  while  an 
equal  weight,  in  the  form  of  rape-cake,  produced  22  or  23  tons,  it 
is  dear  that  some  other  virtue  yet  unrecognised  must  reside  in  the 
constituents  of  rape-cake.  And  if  in  this,  similar  virtues  may 
reside  also  in  other  organic  substances,  of  which  nitrogen  forms  a 
constituent  part. 

3®.  With  rape-cake^  compared  vrith  sulphate  of  ammonia^  upon 
vihat» — ^In  1846,  Mr  Lawes  employed  these  substances  in  compa- 
rative experiments  upon  wheat  (old  red  Lanmaas  variety)  sown 
upon  apiece  of  exhausted  land,  to  which  no  manure  had  been  pre- 
viously applied,  with  the  following  results:  — 


*  In  calculating  this  column,  I  have  not  thought  it  of  consequence  to  deduct 
from  the  produce  of  the  dressed  portions  the  smaU  crop  yielded  by  the  part  to 
which  noHung  was  applied. 
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1 ".  No  manure  gave     . 

2*,  Rape-cake,  4  cwt. 

3**.  Sulphate  of  ammonia,  2  cwt. 

4°.  Itipe-cake,  4  cwt. 

Sulphate  uf  ammonia,  2  cwt. . 


Grain 

8t»w 

Total 
produce 

bush.           lb. 

lb. 

lb. 

174  or  1216 

1455 

2671 

234  or  1614 

2033 

8647 

27i  or  1850 

2244 

4U94 

•      1  28|  or  1942 

2603 

4545 

The  small  com^^arative  effect  of  the  t-vo  substances,  applied  to- 
gether in  the  fourth  experiment,  is  striking  enough ;  but  the  bear- 
ing of  the  whole  results  upon  the  influence  of  the  nitrogen  will 
appear  more  clearly  by  showing  the  increase  in  each  case  for  a 
hundred  pounds  of  nitrogen  in  the  manure. 


Total 
nitrogen  applied, 
lb. 

Increased  produce  for  100  lb.  of  nitrogen 

Gmlu.            Straw.            TotaL 

lb.                   lb.                    lb. 

2^ 

194 

2041 

2.464 

5005 

3'. 

474 

1335 

1661 

2996 

4». 

67 

1083 

1713 

2796 

The  rape-cake  used  alone,  in  the  second  experiment,  gave  an 
increased  produce  both  of  grain  and  straw  more  than  one-half 
greater  in  proportion  to  its  nitrogen  than  tlie  sulphate  of  ammonia, 
when  applied  alone,  in  the  third  experiment.  And,  when  the  two 
substances  were  used  together,  the  produce  of  the  grain  was  still 
less  from  a  hundred  of  niti'ogen  than  when  the  sulpliate  was  used 
alone. 

In  so  far,  therefore,  as  the  experiments  detailed  in  the  present 
section  are  worthy  of  reliance — and  in  the  absence  of  duplicate 
trials,  we  must  not  rely  too  confidently  upon  them — it  appears 
that  the  sensible  effect  of  an  organic  substance  containing  nitrogen 
on  the  quantity  of  a  crop  to  which  it  is  applied,  is  by  no  means 
indicated  by  the  proportion  of  nitrogen  it  is  known  to  contain. 
We  saw  reason  in  the  preceding  section  to  conclude  that  such 
was  the  case,  also,  with  the  salts  of  ammonia  when  compared  with 
each  other,  and  with  the  nitrates  compared  among  themselves,  or 
with  the  salts  of  ammonia.  It  is,  therefore,  probable,  that  every 
substance  which  contains  nitrogen  exercises  upon  growing  plants 
an  action  peculiar  to  itself  in  quality  and  in  intensity.  The  nature 
and  amount  of  this  special  action  can  only  be  made  clear  by 
further  experiments  specially  directed  to  this  end.    . 

§  10. — Influence  of  the  quantify  of  nitrogen ^  and  of  the  state  of  che" 
mical  combination  in  which  it  exists  in  a  fertilising  substance^  on 
^ke  quality  of  the  crop  to  which  it  has  been  applied. 

But  if  the  quantity  of  a  crop  is  not  directly  as  that  of  nitro- 
gen in  the  manure,  is  not  the  quality  determined  by  the  amount 
>f  nitrogen   applied  to  the  land?      This  opinion  was  formerly 
entertained,  but   it  will  not    bear  the   test  of  rigorous  investi- 
1    have   elsewhere    discussed    this  subject;*    but  some 
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experiments  of  Mr  Lawes,  similar  to  those  described  and  discussed 
in  the  previous  sections,  throw  some  additional  light  upon  it. 

1".  Experiments  upon  turnips, — He  drilled  in  certain  mineral 
manures  with  the  seed  over  the  whole  field ;  he  then  top-dressed 
different  parts  of  it  with  rape-dust,  sulphate  of  ammonia,  and  a 
mixture  of  the  two.  When  the  crop  was  gathered,  the  proportion 
of  nitrogen  in  the  turnips  grown  upon  each  plot  was  determmed  as 
nearly  as  possible  by  repeated  analyses.  The  numbers  in  the  fol- 
lowing taole  represent  the  total  produce,  and  the  percentage  of 
nitrogen  in  the  dry  turnip  bulbs,  produced  by  the  aid  of  the  different 


manures : — 


DaiLLBO  M ANcass. 

Trilled 

manures 

only. 

Drilled 

and  top> 

d  rawed  with 

10  cwt.  of 

rape-cakfl. 

Drilled 
and  top- 
dressed  with 

3  cwt. 
sulphate  of 
anunonia. 

Drilled  and  top- 

10  cwt.  rape- 
dust  and  S  cwt. 
Kulf'hate  of 
ammonia. 

1°.  Calcined  bones,  400  lb.,  dis- 
solved in  muriatic  acid, — 
Total  produce,  tops  and  bulbs. 
Nitrogen,  per  cent,  in  dry  bulbs, 

2**.  Superphosphate  of  lime,   11 
cwt., — 
Total  produce,    . 
Nitrogen,  per  cent,  in  dry  bulbs, 

tons.    cwt. 

13     15 
1.46 

17      1 
1.58 

tons.    cwt. 

13     19 
1.93 

20       9 
1.89 

tons.    cwt. 

13     16 

2.82. 

16       9 
2.89 

tons.          cwt. 

13          5 
2.22 

19         18 
2.44 

Nitrogen  applied  per  acre,  . 

none 

42  1b. 

711b. 

113  lb. 

a  The  last  line  of  this  table,  compared  with  the  first  and  third, 
gliowsthat  the  proportions  of  nitrogen  applied  had  no  sensible  rela- 
tion whatever  to  the  total  weights  of  the  crops  produced.  This 
agrees  with  the  deduction  we  drew  in  the  preceding  section. 

b  As  to  the  quality  of  the  crop,  as  indicated  by  the  proportion 
of  nitrogen  in  the  bulbs,  it  appears  that  it  increased  in  all  the  ex- 
periments till  the  quantity  of  nitrogen  per  acre  reached  71  lb.,  but 
that  it  diminished  when  the  quantity  amounted  to  113  lb.  per  acre. 
Still,  the  increase  in  the  two  cases — when  42  and  71  lb.  were  ap- 
plied respectively — was  by  no  means  in  proportion  to  the  quantity 
of  nitrogen  applied. 

All  we  can  safely  infer,  therefore,  from  these  experiments  is, 
that  substances  containing  nitrogen,  even  when  they  add  nothing 
to  the  weight  of  the  turnip  crop,  may  improve  its  quality  by 
adding  largely  to  the  proportion  of  nitrogen  contained  in  the  bulbs. 
According  to  what  law  this  increase  takes  place,  or  whether, 
as  in  the  case  before  us,  nitrogen  in  the  form  of  ammonia  improves 
the  quality  more  than  it  does  in  the  form  in  which  it  exists  in 
rape-cake  or  other  organic  substances — these  are  points  which  can 
only  be  made  out  by  further  experimental  investigation. 

2**.  Experiments  upon  wheat.     In  1844,  Mr  Lawes  top-dressed 
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one  portiou  of  his  wheat  with  superphosphate  of  lime  and  an- 
other with  ammoniacal  salts,  and  in  tne  dried  grain  reaped  from 
the  two  plots,  he  fomid  the  percentage  of  nitrogen  to  be,  fix)m 
the 


Superphosphate  of  lime, 
Ammoniacal  salts. 


8.03  per  cent. 
2.65     ...• 


From  which  it  would  appear  that  the  application  of  the  ammo- 
niacal manure  had  diminished  instead  of  increasing  the  proportion 
of  nitrogen  in  the  grain. 

Again,  in  1846,  he  caused  the  percentage  of  nitrogen  to  be 
determined  in  the  grain  reaped  from  experimental  plots  to  which 
he  had  applied  respectively  rape-cake,  sulphate  of  ammonia,  and 
a  mixture  of  the  two.  A  general  view  of  his  results  is  presented 
in  the  following  table : — 


Kind  of  manure  applied. 

Total  pro- 
duce of 
grain. 

total  nitrogen 

nppliedper 

acre. 

Nitrogen 
percent  in 
the  grain. 

No  manure, 
Rape-cake,  4  cwt.,    . 
Sulphate  of  ammonia,  2  cwt., 
Rape-cake,  4  cwt^,    ,         .      ) 
Sulphate  of  ammonia,  2  cwt.,  / 

174  bush. 
23i    ... 
27|    ... 

28f    ... 

...  lb. 
19i 

67 

1.95 
1.85 
2.01 

1.93 

Here,  though  the  crop  was  increased — not,  however,  in  propor- 
tion to  the  nitroffen  applied — the  nutritive  quality,  as  indicated  by 
the  percentage  of  nitrogen,  may  be  considered  to  have  been  sensibly 
the  same  throughout.  The  numbers  show  a  slight  diminution  of 
nitrogen  in  the  rape-cake  grain,  and  a  slight  increase  in  that 
top-dressed  with  sulphate  of  ammonia,  but  the  differences  are 
small  enough  to  be  within  the  limits  of  the  ordinary  errors  of 
analyses. 

On  the  whole,  therefore,  it  would  appear,  from  the  experiments 
detailed  in  this  section — 

l*".  That  the  nutritive  quality,  as  indicated  by  the  proportion  of 
nitrogen,  may  be  increased  in  the  bulbs  of  turnips,  and  probably 
in  other  roots,  by  the  use  of  manures  rich  in  nitrogen — though 
what  relation  the  increase  bears  to  the  quantity  of  nitrogen 
applied,  or  to  its  state  of  chemical  combination,  does  not  appear. 

"2°.  That  manures  containing  nitrogen  do  not  sensibly  augment 
*\e  proportion  of  nitrogen  in  the  grain  of  wheat  crops  to  which 
■ley  have  been  applied.  In  some  cases  they  rather  appear  to 
diminish  it. 

t  is  to  be  remembered,  however,  that  there  is  a  great  difficulty 
»  ascertaining  the  average  chemical  composition,  especially  of  a 

^  0-.  »^,.^>  A,  «•-,  v^«^T  Ttmrvnl  yiii.,  p.  235  and  248. 
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crop  of  turnips  or  other  roots ;  and  therefore  that,  for  this  and 
adier  reasons,  our  confidence  in  the  above  conclusions  ought  not 
as  yet  to  be  very  decided. 

§  11. — Suggestions  for  experiments  with  the  carbonate^  nitrate^ 

muriate^  and  sulphate  of  ammonia, 

A  perusal  of  the  experimental  results  embodied  in  this  paper  must 
already  have  suggested,  both  to  the  theoretical  and  to  the  practical 
reader,  many  interesting  comparative  trials  with  the  salts  of  am* 
monia.  I  shall  put  down  here,  however,  such  as  appear  to  me,  in 
the  present  state  of  our  knowledge,  to  be  most  important. 

I''.  It  is  desirable  to  ascertain  more  correctly  the  comparative 
influence  of  the  different  salts  of  aipmonia,  applied  in  equivalent 
quantities  to  the  same  crop,  in  the  same  circumstances. 

Of  course,  this  means  that  the  crop  experimented  upon  should  be 
varied  until  the  comparative  effects  of  all  these  salts  on  each  of  our 
usually  cultivated  crops  is  ascertained. 

2°.  With  the  same  salt  applied  in  different  quantities  at  different 
times — aU  at  once,  and  in  successive  portions  at  successive  periods. 

Does  the  produce  increase  directly  with  the  quantity  applied  ? 
Is  it  influenced  by  the  time' of  applymg  it,  by  the  weather,  by  the 
soil,  &c.  ? 

3".  Is  the  sulphate  most  favourable  to  leguminous  crops,  as 
other  sulphates  are  supposed  to  be?  Are  the  onion  and  the 
cabbage  especially  influenced  by  it  ? 

4^.  To  the  scientific  agriculturist,  the  nitrate  and  the  muriate 
may  be  especially  commended.  Do  they  equally  favour  any 
given  crop  ?  Are  their  actions  equally  affected  by  dark  and  by 
bright  or  sunny  weather?  Does  the  nitrate  or  the  sulphate 
more  especially  demand  the  presence  of  the  sun  ? 

5°.  Are  their  effects  always  more  favourably  on  light  and  open 
than  upon  stiff  clay  soils  ?  May  they  not  be  profitably  used  on 
all  young  crops  on  any  soil,  when  the  crops  are  yellow,  sickly,  and 
stunted  in  their  growth  ? 

6**.  Are  they  especially  indicated  for  use  on  deaf  soils,  or  such 
as  contain  much  inert  vegetable  matter — on  such  as  are  poor  in 
organic  matter — on  soils  newly  trenched  or  turned  up  from  a 
depth,  and  so  on  ? 

1^.  Can  they  be  used  with  safety  for  any  and  for  what  crops,  on- 
soils  which  have  already  a  tendency  to  produce  a  large  growth 
of  straw  or  of  tops  ? 

8**.  Is  a  crop  of  any  kind  increased  by  different  doses  of  the 
same  salt,  in  proportion  to  the  quantity  of  nitrogen  applied? 
Are  the  comparative  effects  of  two  different  salts  directly  or 
othervrise  proportional  to  the  quantity  of  nitrogen  they  severally 
contain?    If  not  generally,  is  this  the  case  in  regard  to  any  one 
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crop  in  any  given  circumstances?  These  questions  have  been 
discussed  in  the  preceding  sections,  and  all  the  field  results  we  at 
present  possess  seem  to  answer  both  questions  in  the  negative. 

9°.  The  nitrogen  in  the  nitrate  of  ammonia  is  in  two  states — 
partly  in  that  of  nitric  acid,  partly  in  that  of  ammonia.  Are  both 
these  forms  of  nitrogen  equally  efficacious  in  this  or  that  circum- 
stance— of  soil,  weather,  plant,  or  period  of  growth?  Will  a 
nitrate  of  potash,  soda,  or  lime,  which  contains  as  much  nitric  acid 
as  the  nitrate  of  ammonia,  produce  an  equal  eiFect  with  this  salt 
of  ammonia  upon  any  plant  in  any  circumstances?  Will  a  sul- 
phate or  muriate  of  ammonia,  containing  as  much  ammonia  as 
the  nitrate  of  ammonia,  produce  an  equal  effect?  These  are 
curious  questions,  neither  of  which  will  probably  be  answered  in 
the  affirmative  when  careful  field  experiments  are  made,  but  the 
investigation  of  them  may  conduct  us  to  important  practical  truths. 

10**.  Do  the  salts  of  ammonia  add  to  the  nutritive  quality  of  a 
crop  ?  This  question  is  to  be  solved  by  experiments  in  feeding 
with  the  crops  raised  by  means  of  the  salts  of  ammonia,  and -by 
analysing  them  in  the  laboratory.  The  former  method  is  in  the 
power  of  the  practical  man,  and  is  deserving  of  much  attention. 

This  general  question  includes  several  subordinate  ones,  such 
as — 

a  Do  they  add  to  the  richness  of  grain  in  gluten,  as  some 
have  said  ?  This  we  have  elsewhere  seen  to  be  very  doubtful ; 
but  the  question  is  by  no  means  decided. 

h  Do  they  increase  the  feeding  quality  of  root-crops  and  cab- 
bages? The  comparative  feeding  quahty  is  represented  pretty 
nearly  by  the  proportion  of  nitrogen  contained  in  the  crops  we 
raise,  and  this  proportion  appears  capable  of  material  increase  by 
the  use  of  the  salts  of  ammonia,  and  of  rape-cake.  The  details 
of  Mr  Lawes'  experiments  upon  two  crops  have  been  given  in 
a  preceding  section. 

c  Is  the  more  succulent  grass  of  fields,  top-dressed  with  salts  of 
ammonia,  more  nutritious  also,  weight  for  weight?  This  is  a 
question  which  the  feeder,  as  well  as  the  chemist,  is  required  to 
solve. 

d  As  to  the  function  of  the  ammonia,  does  it  directly  supply 
nitrogen  to  the  crop  at  all,  or  does  it  act  in  some  other  way  ? 
This  question  is  more  purely  theoretical,  though  of  great  [H'actical 
consequence. 

11**.  In  conclusion,  I  may  suggest  the  importance  of  compara- 
./e  experiments  between  the  nitrates  of  potash,  &c.,  and  any  of 
;ho  salts  of  ammonia.  If  they  be  applied  in  equivalent  quantities, 
'^r  two  equivalents  of  the  one  against  a  single  equivalent  of  the 
-^ther,  accurate  duplicate  experiments  made  upon  any  crop  will 
''fford  valuable  da^a  fo:   ^he  solution  of  existing  theoretical  and 
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§  12. — Suggestions  for  experiments  with  the  acetate^  oxalate^  and 

hurnate  of  ammonia. 

The  composition  of  these  three  salts  has  been  given  in  a  pre- 
ceding section. 

1^  Acetate.  The  acetate  of  ammonia  has  been  said  to  be 
poisonous  to  growing  plants.  The  same  has  also  been  stated  bj 
l$ouchardat  of  the  carbonate,  sulphate,  nmriate,  &c.  But  extended 
experience  in  this  country  has  shown  the  latter  to  be  incorrect.  It 
would  be  interesting,  therefore — it  is  necessary,  in  fact,  to  the 
satisfactory  clearing  up  of  this  point — that  experiments  should  be 
made  with  the  View  of  ascertaining  the  special  nature  and  the  extent 
of  the  action,  of  the  acetate,  compared  with  that  of  equivalent 
quantities  of  the  other  salts  of  ammonia. 

2**.  Oxalate.  As  the  oxalic  acid  occurs  abundantly  in  plants,  it 
is  desirable  that  its  influence  upon  their  growth  should  Tbe  ascer- 
tained. Though,  in  the  first  instance,  this  is  a  theoretical  inquiry, 
yet  it  is  not  without  a  practical  bearing. 

Certain  soils  produce  the  sorrels  -{Rumex  acetosa  and  acetosella) 
in  laree  quantities,  and  the  addition  of  lime  to  such  soils  extir- 
pates these  plants.  Does  oxalic  acid  exist  in  such  soils?  will  the 
application  of  a  soluble  oxalate  favour  the  growth  of  those  plants  in 
which  oxalic  acid  is  found  or  formed  in  any  considerable  quantity  ? 
How  will  the  ammonia  and  the  oxalic  acid  contauied  in  oxalate  of 
ammonia  modify  the  action  of  each  other? 

With  the  view  of  obtaining  answers  to  these  questions,  it  would 
be  desirable  to  institute  comparative  duplicate  experiments  with 
the  carbonate  of  ammonia,  with  oxalic  acid,  and  with  oxalate  of 
ammonia.  For  though,  where  there  is  lime  in  the  soil,  the  oxalic 
acid  would  probably  unite  with  it  to  foiin  the  insoluble  oxalate  of 
lime,  before  it  had  an  opportunity  of  entering  into  the  roots  of 
plants,  still  it  may  not  be  mcapable,  even  in  that  state  of  com- 
oination,  of  modifying  the  plant's  growth,  and  of  throwing  light 
upon  the  nature  of  its  chemical  influence  upon  vegetation. 

3**.  The  humrUe.      It   is  a  disputed   point    at   present  among 
chemical  physiologists  how  far  the  dark-coloured  acid  substances 
(the  humic  and  ulmic  acids)  contained  in  the  soil  contribute  directly 
to  the  growth  of  plants.    It  cannot  be  doubted  that  ttie  largest  pro- 
portion of  the  organic  matter  of  the  soil  is  derived  from  the  air, 
through    the  instrumentality  of  vegetables  that  have  lived   and 
died  upon  it.     But  does  this  organic  part  of  the  soil  serve  no  direct 
pnrpose  in  feeding  and  nourishing  the  plant?     That  it  should 
do  80  is  quite  consistent  with  the  fact  of  the  plant's  drawing  a  large 
proportion  of  its  carbon  from  the  air.     But  this  question  would 
D6  nelped  towards  a  satisfactory  solution  if  experiments  were  made. 
a    With  carbonate  of  ammonia  in  different  proportions,  applied 
in  different  ways,  and  under  dlfibrent  circumstances. 
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b  With  humate  of  ammonia  alone,  and  in  comparison  with  the 
carbonate  of  ammonia,  upon  the  same  crops,  and  in  the  same 
circumstances.  These  would  show  whether  and  to  what  extent 
the  humic  acid  modified  the  action  'of  the  ammonia. 

c  With  humate,  in  comparison  with  sulphate  or  muriate  of 
ammonia.  These  would  show  how  far  the  mineral  sulphuric  or 
muriatic  acid  acted  in  a  similar  way  with  the  humic  acid — ^how 
far  the  presence  of  the  organic  acid  did  or  did  not  promote  the 
more  rapid  and  healthy  growth  of  the  plant. 

Though  the  results  obtainied  by  means  of  these  comparative 
experiments  may  not  be  wholly  free  from  doubt  and  amoiguity, 
yet  they  will  foim  a  valuable  basis  for  future  field  inquiries. 

§  13. — Suggestions  for  experiments  with  the  phosphate  of  ammonia^ 
with  the  ammoniacal  phosphate  of  soda^  and  with  the  ammoniacal 
phosphate  of  magnesia. 

1°.  The  phosphate  of  ammonia  described  in  a  preceding  section 
is  likely  to  prove  a  very  powerfully  fertilising  substance.  Being 
capable  of  supplying  both  nitrogen  and  phospnorus  to  the  plant,  it 
may  be  expected  to  produce  a  very  sensible  action  upon  its  growdi ; 
and  as  it  may  be  manufactured  easily,  it  is  desirable  that  field  expe- 
riments should  be  tried  with  it  applied  alone. 

a  In  dififerent  proportions,  at  difierent  seasons,  and  to  different 
plants. 

h  In  comparison  with  the  other  salts  of  ammonia,  and  especially 
with  the  sulphate,  under  similar  circumstances. 

The  reason  for  particularly  specifying  the  sulphate,  is  that  the 
sulphuric  acid  possesses  many  properties  which  approach  to  those 
of  the  phosphoric  acid,  and  may,  therefore,  in  the  interior  of  the 
plant,  perform  chemical  functions  of  a  similar  kind. 

The  phosphate  of  ammonia  is  not  here  recommended  for  the  first 
time.  It  has  already  been  tried,  along  with  other  substances,  by 
Mr  Lawes,  on  the  turnip  crop  of  1844,  as  follows : — 


No  mannre  gave,  of  bulbs,        ....  2  tons  4  cwt. 

Farm-yard  manure,  12  tons, 

Superphosphate  of  lime,  4  cwt.. 

Phosphate  of  ammonia,  56  lb.. 

Superphosphate  of  lime,  4  cwt.. 

Sulphate  of  ammonia,  56  lb., 

Saperphosphate  of  lime,  4  cwt.. 

Rape-cake,  4  cwt., 


10  ...  15  ... 

6  ...  18  ... 

O    ...    Iv    ... 

7  0      * 


^  a  we  have  no  experiment  with  the  superphosphate  applied  alone, 
;iie  above  results — if  we  may  rely  upon  crops  of  bulbs,  which  are 
*o  very  small — merely  indicate  that  the  phosphate  of  ammonia, 
jnder  the  circumstances,  produced  an  efFec£  about  equal  to  that 
>f  eight  times  its  weight  of  rape-dust,  and  something  greater  than 

- -ud'  "^  ^  **  P^"»'  A^^Unvfpi  fhciety^  vol.  viii.  p.  510. 
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that  of  its  own  weight  of  sulphate  of  ammonia.  They  urge  as 
Btronglj,  however,  to  further  more  comparative  and  duplicate  ex- 
periments with  these  several  substances  applied  alone. 

2°.  Ammoniacal  phosphate  •f  soda,  —  This  salt  is  formed  by 
dissolving  together  in  hot  water  six  or  seven  parts  of  the  common 
phosphate  of  soda  of  the  shops  with  one  of  sal-ammoniac,  and  set- 
ting the  solution  aside  to  cool.  It  crystallises  in  large  transparent 
piisms,  which  possess  a  cooling  saline  taste,  effloresce  slightly  in  the 
air  with  loss  of  ammonia,  and  dissolve  readily  in  water.  They 
consist  of — 

Ammonia, 8.11  per  cent. 

Soda,     • 14.89 

Phosphorio  acid, 34.06 

Water,  42.94 


100. 

The  equivalent  weight  of  this  salt  is  262. 

The  presence,  in  this  compound,  of  ammonia,  soda,  and  phos- 
phoric acid,  three  substances  very  necessary  to  plants,  make  it 
desirable  to  ascertain,  by  comparative  trials,  its  special  effects  upon 
vegetation. 

a  Alone,  applied  in  different  quantities  under  different  circum- 
stances, to  different  crops,  and  on  different  soils. 

b  In  comparison  with  the  several  substances  of  which  it  consists, 
with  the  view  of  eliminating,  as  far  as  possible,  the  special  effects 
or  influence  of  each.  In  these  experiments,  the  effects  produced 
respectively  by  the  carbonate  of  ammonia,  thq  phosphate  of  am- 
monia, the  carbonate  of  soda,  and  the  phosphate  of  soda,  on  sepa- 
rate portions  of  the  same  field  and  crop,  if  carefully  observed  and 
noted,  would  afford  us  the  means  of  drawing  very  probable  deduc- 
tions. 

3**.  The  ammoniacal  phosphate  of  magnesia  is  produced  during 
the  fermentation  of  human  urine,  and  falls  as  a  white  crystalline 
powder  when  a  solution  of  sulphate  of  magnesia  is  mixed  with  one 
of  phosphate  of  ammonia,  or  of  the  ammoniacal  phosphate  of  soda. 
It  is  sparingly  soluble  in  water,  and  consists  of — 

Ammonia, 6.9  per  cent. 

Magnesia,  .......  16.3 

Phosphorio  acid, 29.1       ... 

vt  a«er«  •         .        .         .         .         .         •  4/./       ... 

100. 

Its  equivalent  number  is  307. 

All  the  constituents  of  this  salt  are  necessary  to  the  growth  of 
plants.  Independently  of  any  supposed  special  action  of  the  salt 
as  a  chemical  compound,  there  is  reason,  therefore,  to  anticipate  verv 
striking  effects  from  its  application  to  growing  plants.  This  anti- 
cipation has  been  so  far  verified  by  an  experiment  of  M.  Bous- 
sing^ult.    He  treated  young  plants  of  maize  with  this  substance, 
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to  the  extent  of  about  half-an-ounce  for  each  plant,  and  found  that 
not  only  did  they  grow  faster  and  larger,  but  that,  while  plants  to 
which  no  phosphate  had  been  applied  produced  one  perfect  and  one 
abortive  head,  those  which  had  beai  treated  with  it  produced  two 
perfect  and  one  abortive  head,  and  the  grains  were  also  double 
those  of  the  others  in  size.  This  encouraging  result  suggests  the 
propriety  of  further  and  more  enlarged  experiments. 

a  On  corn-crops  of  different  kinds,  under  different  circumstances, 
and  applied  in  different  quantities. 

h  On  root-crops,  and  especially  on  the  potato,  for  which  salts 
containing  magnesia  are  alleged  by  some  to  be  specially  adapted. 

c  In  comparison  with  equivalent  quantities  of  carbonate  of 
ammonia,  carbonate  or  sulphate  of  magnesia,  and  phosphate  of 
ammonia.  These  comparative  trials  will  throw  some  light  on  the 
part  which  is  perfonned  by  each  of  the  constituents  in  bringing 
about  the  result  which  the  compound  salt  is  observed  to  produce. 
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On  Practical  Ventilation  and  Heating^  as  applied  to  Stables^  Cow- 
houses  J  and  Orain  Drying-houses.  By  R.  S.  BlJRN — In  our  pre- 
vious article  on  ventilation  in  the  last  number  of  this  Journal,  we 
gave  concise  rules  for  carrying  efficient  plans  for  public  buildings 
and  private  apartments  into  effect.     We  now  intend  to  devote  the 

E resent  pages  to  the  elucidation  of  plans  for  the  ventilating  and 
eating  of  stables,  &c. ;  and  if,  in  the  consideration  of  these,  we 
devote  a  little  space  to  the  mentioning  of  other  arrangements, 
which  may  be  considered  foreign  to  the  subject,  we  do  so  from  the 
belief  that  the  plans  recommended  will  be  of  some  use  to  those 
having  an  interest  therein.  And  first  as  to  stables,  cow-houses, 
and  similar  buildings.  A  proper  supply  of  fresh  air  is  as  necessary 
to  the  health  of  the  inferior  animals  as  it  undoubtedly  is  to  man. 
Baneful  as  is  the  influence  of  impure  air  on  the  constitution  of 
human  beings  exposed  to  its  influence,  it  is  no  less  so  to  the  valu- 
able animals,  the  horse  and  the  cow.  Many  are  the  diseases  which 
aff^ect  our  domestic  animals,  brought  on  by  exposure  to  foul  air: 
and  many  a  valuable  animal  is  sacrificed  to  close  and  ill-arranged 
•^tables,  &c. 

The  rules  formerly  given  for  ventilating  public  building  may 
icre  be  advantageously  employed ;  doubtless,  some  alterations  in 
the  arrangements  may  be  necessary,  but,  generally  speaking,  the 
•ules  given  will  in  almost  all  cases  be  found  to  apply,  with  the  ex- 
option  of  that  for  ascertaining  the  size  of  ventiducts.  The  quantity 
%f  qIt  breathed  by  a  horse  may  be  assumed  to  be  three  times  as 
^roo         hi\-   ^p^in-od  ^or  »  ^an      Go   his  assumption,  the  quan- 
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tity  used  per  minute  will  be  12  cubic  feet ;  this  will  require  to  be 
the  multiplier,  then,  instead  of  4  as  given.  The  rale  for  stables 
will  stand  thus: — Multiply  the  number  of  horses  the  stable  is  to 
contain  by  12,  and  divide  this  product  by  43  tiroes  the  square 
root  of  the  height  of  the  tubes  in  feet,  and  the  quotient  is  the  area 
of  Uie  ventilator  tube  or  tubes  in  feet.  12  cubic  feet  may  be 
found  to  be  more  than  a  horse  in  ordinary  health  may  require,  but 
we  think  it  better  to  err  in  excess  than  deficit.  The  same  quantity 
may  be  given  for  cows. 

We  conceive  that,  in  the  construction  of  a  proper  stable  or  cow- 
house, four  points  are  necessary  to  be  considerea.  These  are, — 
1.  SuflSciency  of  space  in  the  stalls  ;  2.  Proper  methods  of  venti- 
lating and  heating  ;  3.  Proper  drains  and  reservoirs  by  which  all 
exuviae  can  at  once  be  carried  off,  (so  as  not  to  vitiate  the  air  in 
the  interior,)  and  in  which  they  may  be  collected  and  preserved 
for  manure  ;  and,  4.  A  properly  arranged  series  of  water-pipes 
and  a  reservoir,  so  as  to  be  available  for  clearing  the  whole  range 
of  stalls,  and  to  provide  a  supply  for  the  animals'  use.  Passing 
over  the  first  as  sufficiently  obvious,  although  important  to  be 
remembered,  and  the  second  as  already  partially  treated  of,  we 
will  give  a  few  hints  in  connexion  with  the  two  last. 

We  would  recommend  all  the  stalls  to  be  made  sloping  at  a  cer- 
tain angle  from  the  head  towards  the  foot.  At  the  bottom  part  of 
the  incline,  a  pipe  or  covered  drain  should  be  placed  in  front, 
running  along  before  all  the  stalls,  and  should  have  a  considerable 
fall  or  incline  throughout  its  whole  length,  towards  a  convenient 
part  of  the  building,  where  it  should  communicate  with  a  larger  pipe 
or  covered  drain,  which  should  lead  to  a  reservoir  for  liquid 
manure  placed  at  the  back  of  the  building.  The  liquid  manure 
will  flow  down  this  to  the  reservoir. 

As  the  liquid  collected  from  the  stalls  forms  a  very  excellent 
manure,  it  is  of  importance  that  proper  methods  should  be  adopted 
for  collecting  and  preserving  it*  As  a  most  efi^ectual  means,  we 
recommend  the  power  of  running  water  to  be  used  in  the  following 
way.  The  floor  of  the  stall  should  be  made  of  asphaltum,  or 
closely  flagged  (not  with  small  stones,  as  dirt  collects  between  the 
interstices.)  An  iron  pipe  of  the  breadth  of  the  stall,  and  closed  at 
the  ends,  should  be  placed  at  the  head  of  each  stall ;  its  under  side 
pierced  with  small  holes,  or,  what  will  be  better,  a  slit  or  small 
aperture  stretching  nearly  across  its  whole  length.  This  pipe 
should  communicate  with  a  cistern  or  reservoir  placed  at  a  level 
considerably  above  that  of  the  stalls.  The  coarse  litter  and  solid 
manure  (when  the  stalls  are  wished  to  be  thoroughly  cleaned,  and 
the  manure  in  the  pipes  to  be  flushed  down  into  the  reservoir)  being 
removed,  the  communication  between  the  pipe  at  the  head  of  the 
stall  and  the  water  cistern  is  opened,  and  a  thin  but  powerful 
stream  of  water  is  projected  down  the  inclined  plane  of  the  stalls, 
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carrying  along  with  it  all  impurities,  and  the  manure  in  the  pipes, 
to  the  reservoir.  K  the  stream  is  continued  for  any  length  of 
time,  to  sweeten  the  stalls,  the  accession  of  water  to  the  contents  of 
the  reservoir  mieht  deteriorate  the  manure.  To  provide  a  remedy 
for  this,  let  a  pipe  or  drain  be  connected  with  the  drain  running 
before  the  stalls,  to  a  cesspool  independent  of  the  reservoir.  This 
pipe  should  be  provided  with  a  stop  crane  or  other  means  for  shutting 
on  communication  ;  the  same  should  be  applied  to  that  leading  to 
the  reservoir.  By  shutting  the  stop-crane  leading  to  the  reservoir, 
and  opening  that  to  the  cesspool,  the  water  will  run  thereto,  and 
vice  versa.     Fig.  1  illustrates  the  incline  of  the  stall  and  position  of 

Fig.  1.  drains;   ii   is 

^  the  stall,  c  the 

•*^Qj/  floor     of     the 

stable,    a    the 
drain  running 

before  the  stalls,  d  the  water-pipe,  e  the  pipe  of  conununication 
leading  to  the  reservoir. 

We  would  recommend  the  cistern  containing  the  water  to  be 
placed  at  the  roof  of  the  building.  If  the  source  from  which  the 
water  is  obtained  be  a  lower  level  than  that  of  the  roof,  the  water 
may  be  pumped  up  to  the  cistern  from  a  supply  below.  And  we 
would  here  draw  the  attention  of  farmers  to  the  important  means 
for  preventing  fires  thus  put  in  their  possession  by  adopting  such  a 
plan  as  here  recommended.  For,  by  leading  pipes  from  the  cis- 
tern to  convenient  places  in  the  walls,  in  the  interior  of  the  build- 
ing, and  finishing  them  there  with  screw-cocks,  to  which  leathern 
hose,  furnished  with  nozzles,  may  be  attached  when  necessary,  a 
powerful  stream  of  water  may  be  directed  to  any  part  of  the  in- 
terior required.  For  application  to  the  exterior^  pipes  should  be 
led  to  spaces  made  on  the  ground,  on  each  side  and  end :  from  these, 
hose  could  be  led  to  act  upon  any  part.  It  will  be  evident  also,  that 
such  a  plan  will  be  valuable  for  the  cleaning  of  windows,  &c.y  within 
and  without  the  building.  Moreover,  should  the  building  so  fur- 
nished with  a  high  level  cistern,  be  near  the  hau^e  and  offices,  and 
at  a  higher  level,  the  supply  of  water  might  be  available  for  ex- 
tinguishing fires  there- 

Before  giving  our  plans  for  the  construction  of  drying-houses, 
it  will  be  necessary  to  make  a  few  remarks  on  the  application  of 
^eat  to  the  warming  of  buildings.  Flans  for  the  heating  of  build- 
ngs  have  often  assumed  a  degree  of  complexity  and  difficulty  when 
ipplied  alone,  but  become  simple  and  easy  when  attempted  in 
connexion  with  ventilation.  Indeed,  a  writer  on  the  subject  re- 
marks, and  with  truth,  that  imless  a  building  is  well  ventilated, 
io  plan  of  heating  can  be  adopted  with  success.  This  is  evident 
'^hen  we  consider  that  such  plans  depend  for  their  efficiency  upon 
,.jr'  ^r'-ohluViTne^t  of  mr>'«'pniei^t«  8"d  '^'^nrents  of  air  in  the  inferior 


ON  PiUCTICAL  VENTILATION  AND  HEATING.  lit 

of  the  buildings  in  which  they  are  placed.  While  recommending  the 
reader,  unacquainted  with  the  nature  and  phenomena  of  heat,  to 
study  its  interesting  peculiarities,  we  will  at  once  proceed  to  the 
more  immediate  consideration  of  our  subject. 

The  plans  hitherto  in  use  for  heating  large  spaces  are  as  fol- 
lows : — ^Hot  fiimaces,  steam,  and  hot  water.  In  the  first,  plates  of 
metal,  or  masses  of  brick  and  stone,  or  flues,  are  heated  in  and 
by  a  furnace,  and  the  air  to  be  supplied  to  the  interior  is  caused  to 
impinge  upon  or  pass  through  these,  thus  imparting  a  degree  of 
heat,  which  it  is  evident  cannot  be  controlled  or  regulated  as  re- 
quired. Moreover,  from  the  fact  of  the  surfaces  over  which  it  is 
made  to  pass  being  often  overheated,  the  air  is  burnt  or  desiccated  ; 
that  is,  deprived  of  its  inherent  moisture,  consequently  causing  it 
to  have  an  unhealthy  action  on  the  bodies  of  those  subjected  to  its 
influence.  Steam  and  hot  water,  as  used  for  the  purpose  of  heat- 
ing, are  caused  to  pass  through  a  congerie  of  pipes,  wnich  heat  the 
air  surrounding  them,  by  a  combination  of  the  two  modes  by  which 
heat  is  derived  from  heated  bodies,  namely,  radiation  and  contact. 
Passing  over  the  first  mode  mentioned,  as  not  only  being  expensive 
in  its  construction  and  opercUion^  but  from  its  incapability  of  being 
controlled  so  as  to  produce  the  degree  of  heat  required,  we  will 
notice  the  peculiarities  of  these  two,  steam  and  hot  water,  which, 
in  the  generality  of  cases,  are  now  adopted. 

Steam  is  generated  in  a  boiler,  ana  sent  through  the  range  of 
pipes  arranged  in  number  and  situation  as  required,  the  water  of 
condensation  either  returning  to  the  boiler,  or  led  to  a  convenient 
place.  The  hot- water  system  is  divided  into  two  classes,  "  low" 
and  "  high  "  temperature.     The  former  consisting  of  a  congerie  of 

f)ipe8  communicating  with  a  boiler  or  receptacle  placed  at  a  lower 
evel,  to  which  the  fire  is  applied,  a  receptacle  at  the  highest  part 
or  extremity  of  the  pipes  is  placed,  into  which  the  waste  water 
caused  by  the  expansion  runs :  this  is  open,  and,  consequently,  being 
exposed  to  the  atmospheric  pressure,  the  water  cannot  attain  to  a 
higher  temperatm-e  than  that  of  boiling  water,  212**.  In  the 
"  high"  temperature,  the  pipes  are  hermetically  sealed  after  the 
water  is  put  in,  space  being  allowed  for  the  expansion ;  and  by 
continuing  the  heat  of  the  fire,  a  high  degree  of  heat,  far  above 
212°,  is  attainable.  The  heat  from  steam  or  hot  water  pipes  may 
be  applied  in  two  ways,  either  by  placing  a  congerie  of  pipes  in  an 
apartment  distinct  from  the  building  to  be  heated,  and  causing  the 
air  to  pass  between  these  ;  thereafter,  in  a  heated  state  to  be  passed 
into  the  interior,  through  apertures  in  such  cases  provided — or  by 
placing  the  pipes  in  the  interior  of  the  building,  and  connecting 
these  with  a  boiler  situated  in  a  distinct  apartment — at  or  below 
the  building  to  be  heated.  Of  the  two  methods  we  decidedly  re- 
conmiend  the  former.  As  to  the  comparative  merits  of  the  two 
systems,  we  cannot  find  space  to  enter  mto  a  long  discussion.    But 
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as  the  result  of  some  experience,  we  would  decidedly  recommend 
fanners  to  adopt  the  low  temperature  hot-water  system.  Steam 
undoubtedly  possesses  the  advantage  of  a  ready  means  of  preparing 
mashes  and  boiling  water  in  a  very  short  time ;  but  to  set  aeainst 
this,  the  steam  often  not  being  readily  raised  when  required,  and 
from  the  time  taken  up  in  doing  so,  to  keep  steam  apparatus  in 
continual  action,  involves  a  very  considerable  degree  of  attention 
and  outlay  of  fuel,  while  in  that  of  the  hot  water  a  very  small  fire 
will  maintain  a  considerable  degree  of  heat  for  any  length  of  time. 
"  As  contrasted  with  steam  heat,"  says  a  writer  on  the  subject,  "  it 
may  be  remarked,  that  the  extreme  simplicity  of  the  hot  water 
apparatus,  and  its  freedom  from  those  casualties  which  ;ire  incident 
to  an  accumulated  temperature  in  steam,  renders  it  a  desirable 
means  for  adoption  in  domestic  economy ;  for  while,  on  the  one 
hand,  heating  by  steam  necessarily  involves  liability  to  accident 
from  the  increased  ratio  of  the  force  of  vapour  as  compared  with 
that  of  its  sensible  heat,  and  which  is  frequently  occasioned  by  the 
derangement  either  of  the  feeding  or  the  safety  apparatus ;  on  the 
other  hand,  by  the  substitution  of  hot  water,  this  serious  incon- 
venience is  avoided,  while  the  expenditure  of  the  water  is  in  this 
latter  mode  no  greater  than  the  quantity  lost  from  leakage ;  or  the 
slight  evaporation  which  can  occur,  is  limited  to  the  effect  of  over- 
firing,  by  which  water  may  be  driven  out  of  the  upper  part  of  the 
pipes,  or  from  the  feed  cistern  of  the  apparatus,  into  the  channel 
provided  for  its  escape,  so  as  to  produce  for  a  short  interval  a  reduc- 
tion in  the  temperature  of  the  remaining  quantity  by  the  immediate 
influx  of  cold  water,  from  the  source  to  supply  the  deficiency  thus 
occasioned."     Fig.  2  illustrates  the  rationale  of  this  process,  where 

Fig.  2.  a  represents  the  boiler,  b  the  feed 

cistern,  c  c  the  ascending  or  hot 
pipe,  dd  the  descending  or  supply 
pipe.     The  water  from  the  feed 
cistern  descends  the  pipe  dd^  and 
fills  the  interior  of  tne  boiler  a  ; 
by  the   action   of  the  fire,   the 
temperature  of  the  water  is  rais- 
ed, and,  according  to  thje  laws 
which  regulate  the  motion  of  hot  fluids,  it  flows  up  the  pipe  c  c  to 
'^he  cistern  b.     A  regular  and  unintermitting  descent  of  cold  water 
down  the  pipe  rf,  and  hot  water  up  the  pipe  cc,  as  indicated  by  the 
«\rrows,  goes  on  until  the  temperature  of  tlie  whole  body  of  water  is 
•^e  same.  Properly  speaking,  this  scarcely  ever  happens,  as  a  portion 
^f  the  heat  is  abstracted  from  the  pipe  c  c  by  radiation  and  contact : 
.lie  motion  may  be  said  to  be  continual  so  long  as  the  fire  is  main- 
lined.    The  feed  cistern  b  is  supplied  with  cold  water  by  the  pipe 
and  a  waste  pipe,  f^  is  provided  to  allow  any  water  of  expansion 
^  oc>/«<^p/»      A  a  ;br  pJr^Aff  't»  ^hift  apparatus  are  always  open  to  the 
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itmosphere,  any  steam  or  vapour  generated  can  easily  escape.     It 
will  be  evident  that  in  this  apparatus  the  heat  can  never  exceed 
that  of  boiling  water,  2 1 2°.     If  the  feed  cistern  is  at  a  considerable 
delation  above  the  boiler,  as  the  pressure  in  the  water  therein  is 
greater  than  ordinary,  the  boiling  will  vary  in  proportion  to  the 
heiglit.     Thus  in  an  apparatus  in  which  the  boiler  is  60  feet  below 
the  cistern  or  highest  part  of  the  pipes,  the  boiling  point  is  270** 
instead  of  212°,  and  the  mean  temperature  of  the  circulating  pipes 
will  in  such  a  rase  be  185°.     To  obtain  a  supply  of  hot  water  for 
the  preparation  of  mashes,  &c.,  a  stop  crane  may  be  attached  to  the 
ascending  pipe  c  at  or  near  to  the  boiler ;  and  by  shutting  this,  all 
circulation  through  the  pipe  c  will  be  stopped,  consequently  con- 
fining it  to  the  pipe  d  between  tlie  cistern  and  the  boiler.     1  o  pre- 
vent all  loss  of  heat  by  abstraction  from  the  pipes,  boiler,  and  cis- 
tern, ail  the  parts  of  the  pipes  from  which  heat  for  useful  purposes 
is  not  to  be  taken,  should  be  covered  with  a  non-conducting  mate- 
rial :  a  covering  of  felt,  well  wrapped  round  with  cord,  will  answer 
well.     The  boiler  should  have  an  iron  case  fitted  to  the  part  ex- 
posed to  the  open  air ;  and,  between  the  spaces,  charcoal  or  other 
non-conducting  substance  should  be  placed.    The  cistern  should  be 
provided  in  the  same  manner  with  a  case.     We  have  dwelt  for 
some  length  in  the  description  of  this  apparatus,  as,  by  the  proper 
understanding  of  it,  the  reader  will  have  no  difficulty  in  under- 
standing the  rationale  of  any  low-temperature  heating  apparatus, 
however  apparently  complicated  in  its  arrangements ;  nay,  more, 
will  be  enabled  to  superintend  the  construction  of  one,  should  he  be 
required  to  do  so  :  as,  however  apparatus  may  vary  in  their  arrange- 
ments, the  principles  which  regulate  the  action,  in  all  cases,  is  the 
same.     The  cause  of  the  circulation  of  the  hot  water  in  pipes  is 
produced  by  the  ''  unequal  density  of  the  fluid,  arising  from  the 
diflference  of  temperature  in  the  ascending  and  descending  columns 
of  "Stater  connected  with  the  heating  reservoir ;  and  its  velocity  is 
governed  by  the  height  of  the  columns." 

In  the  construction  of  drying-houses  for  grain,  &c.,  attention 
should  be  paid  to  two  things — first,  the  nature  of  the  principles 
which  regulate  the  drying  process — and,  secondly,  the  mode  of 
arranging  the  substances  to  be  acted  upon,  so  as  to  present  them 
in  the  most  favourable  position  to  the  action  of  the  drying  agent. 

All  drying  consists  in  applying  such  a  degree  of  heat  as  will 
convert  the  moisture  contained  in  the  substances  to  be  operated 
upon  into  vapour,  and  in  taking  advantage  of  the  affinity  that  air 
has  for  moisture.  This  affinity  is  increased  by  raising  the  tempe- 
rature of  the  air,  thereby  producing  an  effect  equivalent  to  a 
diminution  of  atmospheric  pressure,  which  very  much  facilitates 
the  removal  of  the  inherent  moisture.  It  should  be  remembered, 
however,  that,  "  though  air  has  affinity  for  moisture,  it  can  absorb 
it  only  in  the  state  of  vapour ;  and,  therefore,  as  much  heat  as  will 
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convert  all  the  water  in  the  goods  into  vapour,  will  still  be  required 
besides  that  necessary  to  heat  the  air — the  action  of  the  air's 
affinity  being  chiefly  effectual  in  accelerating  the  process  of  dry- 
ing." Houses  for  drying  grain  may  be  constructed,  and  in  some 
small  measure  made  effectual,  without  adopting  a  heating  appa- 
ratus ;  but  the  agriculturist  may  rest  assured  that  it  will  be  most 
conducive  to  bis  interests,  In  constructing  a  drying-house,  to  adopt 
thereto  a  proper  and  well-arranged  heating  apparatus.  With  it, 
he  win  find  that,  In  course  of  time,  the  extra  outlay  will  be  amply 
repaid,  and  his  additional  trouble  fully  compensated,  by  bis  inde- 
pendence of  all  external  circumstances,  men  as  dampness,  calm- 
ness, &c,  of  the  atmosphere. 

We  conceive  that  the  best  mode  of  making  the  reader  acquainted 
with  the  construction  of  drying-bouses.  In  a  simple  yet  efficient 
manner,  will  be  to  explain  figs.  3  and  4,  which  contam  a  section 
and  plan,  with  beating  apparatus,  the  arrangements  of  which  wlli 
of  course  differ  in  different  localities.     Fig.  3  is  a  longitudinal 


vertical  section  of  a  drying-houfie ;  a  a  the  walls;  hbtiie  ground 
in  which  the  house  is  built ;  c  c  is  a  place  excavated  in  the  ground 
in  front  of  the  house  ;  e  the  steps  by  which  access  is  gained  to  the 
floor  of  c  c  /  d  the  furnace  and  boiler  of  the  heating  apparatus ; 
f  the  gangway  up  to  the  door  o,  stretching  across  the  excavation; 
^  A  a  false  flooring,  composea  of  small  beams,  having  between 
;ach  an  interval  or  space  of  some  two  or  two  and  a  half  inches, 
hrough  which  the  heat  ascends  from  the  pipes  k  k,  traversing  the 
-pace  Dctween  the  floor  of  the  building,  and  the  beams  constituting 
jie  false  floor  ;  I  the  feed  cistern,  as  m  fig.  2.  Fig.  4  is  a  plan  of 
lb"  house,  the  same  letters  referring  to  it ;  k  k  ia  the  ascending 
J•(n^,  curved  as  seen,  and  should  be  supported  and  kept  clear  of 
►■->  Enxiund  **«■  non-conducting  supports — say  bricks;  the  cairea 
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bBodM   not   be  larger  than   2    incli 
radius  if  many  pipes  are  required  ; 
the  size  of  tbe  curve  will  of  course 
vary  according  to  the  size  and  convo- 
lutions of  pipes.     This  ascending  pipe 
should  be  continued  to  within  16  or 
18  inches  of  the  aurface  of  the  water 
in  the  cistern ;  m  n  the  return  pipe, 
which  should   be  covered  over  with 
the  non-conductine  wrapper  previous- 
I  ly  mentioned.     The  supply  of  air  to 
I  the  interior,  without  which  no  depen- 
dence can  be  placed  on  the  operation 
of  the  diying-nouBe,  should  be  ample 
(  and  easily  under  control.     And  par- 
[  ticular   attention   should  be   paid  to 
the  due  adjustment  of  the  valves  in 
the  egress  ventiducts  placed  at  the  top 
of  die  house.      As  a  corresponding  quantity  of  fresh  air  should 
bo  admitted,   the   valves    at    the    fresh   air    ventiducts    should 
be  opened  the  same  degree  with  those  of  the  exit  ventiducts; 
that  18,  when  the  exit  ventiducts  are  opened  one-half,  the  fresh  ear 
i^entiduct  valves  should  also  be  opened  one-half.     The  fresli  air 
ventiduete,  in  a  case  such  as  is  represented  in  the  diagrams,  would 
I*  made  at  the  bottom  of  the  wall  near  the  ground,  and  of  that 
WMtructiou  known  aa  the  "damper  valve;"  the  wire  or  rope  of 
loe  exit  ventiduct  valve  should  be  attached  to  that  of  the  fresh, 
sad  so  adjusted,  that  when  the  fresh  is  opened  one-half,  the  exit 
inay  be  the  same,  and  so  on  in  the  same  proportion.     The  fresh 
sir  should  be  so  admitted  as  to  pass  below  the  hot-water  pipes ; 
M  a  great  velocitv  of  air,  through  the  materials  to  be  dried,  will 
only  have  the  effect  of  drying  the  exterior,  while  the  dampness 
will  still  remain  in  the  interior.     A  slow  rate  of  current,  then,  will 
te  best ;  say  that  the  whole  body  of  the  air  in  the  room  were  re- 
moved twice  in  a  minute,  we  think  this  rate  of  speed  would  answer. 
Should  this  velocity  be  too  great,  by  shutting  the  valves  it  may  be 
lessened  ;  and  vice  versa.     The  calculation  for  ascertaining  the 
area  or  surface  of  the  hot-water  pipe  for  any  size  of  house  is  very 
simple.     The  temperature  at  which  it  is  proposed  to  maintain  the 
house  must  be  settled  on^we  should  say  100''would  be  high  enough; 
and,  as  we  mentioned,  at  the  rate  of  current  which  would  be  bene- 
ficial, the  quantity  to  be  heated  every  minute  will  be  twice  the 
cubical  contents  of  the  house.     Suppose  the  cubical  contents  to  be 
800  feet,  according  to  our  data,  1600  cubic  feet  will  be  required  to 
he  heated  per  minute.     To  this  is  to  be  added  the  loss  of  heat  from 
ventilation,  which  will  make  the  number  of  cubic  feet  to  be  heated 
per  minute,  in  the  above-mentioned  case,  3200,  or  four  times  the 

JOCBMAL.— OCTOBER  1B49.  I 
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quantity  contained  in  the  room.     The  mean  temperature  of  the 

Eipes,  when  the  altitude  of  the  feed-cistem  is  60  feet  above  the 
oiler,  is  185°.  In  the  generality  of  cases,  the  boiling  point  will 
rise  one  degree  for  every  foot  of  height  of  difference  between  the 
cistern  and  boiler — suppose  the  mean  temperature  to  be  140°, 
the  rule  for  ascertaining  the  quantity  of  surface  of  pipe  will  be  as 
follows: — "Multiply  the  cubic  feet  per  minute  of  air  to  be  heated  to 
supply  the  ventilation  and  loss  of  heat,  by  the  difference  between 
the  temperature  the  house  is  to  be  kept  at,  and  that  of  the  external 
air,  in  degrees  of  Fahrenheit ;  and  divide  the  product  by  2-1  times 
the  difference  between  140°,  (the  mean  temperature  of  the  pipes,) 
and  the  temperature  of  the  house,  (supposed,  m  our  case,  to  be  90°,) 
tliis  quotient  will  give  the  quantity  of  surface  of  cast-iron  pipe  that 
will  be  sufficient  to  maintain  the  required  temperature."  The 
above  is  deducted  from  Tredgold's  rule.  What  is  meant  by  the 
"  difference  between  the  temperature  the  room  is  to  be  kept  at, 
and  that  of  the  external  air,"  will  be  seen  by  the  following  recom- 
mendation. In  calculating  the  sizes  of  pipes,  the  temperature  of 
the  external  air  that  supplies  the  ventilation,  differs,  of  course,  from 
that  of  the  heated  air  supplied  to  the  interior.  This  forms  an  im- 
portant feature  in  the  calculation.  The  difference,  then,  between 
the  two  must  be  ascertained.  The  extreme  case  of  cold  experiencd 
during  the  day  is  30°,  and  at  night  at  zero.  Tredgold  is  of  opinion 
that  the  difference  of  the  air  in  a  stove  or  forcing  house  will  never  be 
more  than  50°,  and  upon  this  founds  the  following  rule: — "  To  the 
length  of  the  stove  in  feet,  multiplied  by  half  the  greatest  vertical 
height  in  feet,  add  one  and  a  half  times  the  whole  area  oi  glass^  and 
also  eleven  times  the  number  oi doors;  the  sum  will  be  the  number  of 
cubic  feet  of  air  to  be  heated  in  a  minute,  from  the  temperature  of  the 
external  air  to  that  of  the  stove ;  which,  being  used  as  directed  in  our 
first  rule,  will  give  the  quantity  of  surface  of  steam-pipe  required." 
This  rule  will  be  found  useful  when  windows  are  thought  neces- 
sary in  a  drying-house,  as  through  these  a  vast  deal  of  heat  is 
lost.  Windows  should  generally  be  made  double  in  such  houses. 
Whenever  a  door  is  opened,  a  great  quantity  of  heat  escapes.  But 
've  would  r'*'»'^i^"^"'id  every  door  of  a  drying-house  to  be  made 
louble ;  tbi^  '  -  v^onsive,  will  ultimately  be  found  to  be  the  most 
economic?  •  *ii  the  provisions  for  heating,  as  in  ventilation,  it 
9  ^-r  fp,  ^  ,  r^  excess  than  deficit.  It  will  save  in  many 
u»i-   •  -    III.,    .iid  expense.     The  disposition  of  the  matter  to  be 

''"iportance ;  this,  of  course,  will  be  best  arranged 

•  ^^lity  or  arrangements  of  the  house.     In  fig.  3, 

'  represent  sections  of  wooden  beams  stretched 

jreadti-  .    the  house,  and  resting  the  ends  on  projecting 

If  these   are  placed   24  inches  or  so   apart,   room 

'11  be  given  ^f^^  the  placing  of  the  sheaves  of  grain,  put- 

"^nama    tk.         ilnnm^  on  ♦liPm  *1)a  shcaveS  tO  bc  dried* 


f*'^t         .  P^-T»f 
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The  attendant  will  proceed  till  he  gets  to  the  last  near  the  door. 
To  insure  a  current  of  air  through  every  part  of  the  house,  the 
area  of  tubes  required  for  ventilation  should  be  distributed  pretty 
equally  over  the  roof;  thus,  if  the  roof  is  twenty  feet  long,  no  less 
than  three  ventilators  should  be  put  up.  To  ascertain  the  area  of 
tube  or  tubes  for  carrying  off  the  vapour  raised  by  the  drying  and 
the  air,  1^  square  feet  of  aperture  must  be  allowed  for  every  270 
feet  of  surface  of  steam-pipe.  Thus,  if  there  are  810  feet  of  pipe 
surface,  the  area  of  the  ventilator  tube  will  be  4^  square  feet,  Th^ 
area  for  the  admission  of  fresh  air  may  be  the  same,  if  admitted  by 
pipes ;  but  to  prevent  a  sudden  influx  of  air,  the  area  should  be 
made  nearly  double  that  of  the  exit  ventiducts. 

We  have  now  brought  our  remarks  to  a  conclusion;  we  trust 
that  the  rules  and  recommendations  given  may  be  of  use  to  the 
farmer  and  agriculturist.  The  plan  here  recommended  may  be 
useful  for  the  drying  of  tiles,  peat,  &c.,  as  well  as  grain  ;  and 
we  trust  that  the  hope  expressed  by  Mr  Tredgold  will  be  realised, 
namely,  that  "  in  many  districts  the  use  of  artificial  heat  will 
increase,  and  the  loss  of  much  valuable  grain  be  prevented."  We 
will  conclude  by  quoting  from  the  same  author.  "  Besides,  with 
the  knowledge  that  he  can  save  his  com  in  good  condition  in  a  bad 
season,  the  farmer  will  have  a  mind  more  at  ease :  he  becomes 
secure  of  that  which,  in  the  ordinary  course, .  is  veiy  frequently 
seriously  injured,  and  sometimes  altogether  lost.  He  may  also 
turn  the  same  contrivances  to  advantage  in  a  wet  hay  harvest ; 
and  tenaporary  erections  will  soon  be  changed  for  more  permanent 
ones.  The  certainty  of  artificial  heat  will  be  to  the  farmer  as 
important  as  the  certainty  of  power  is  to  the  sailor ;  and  these  two 
classes  of  men,  who  have  hitherto  depended  more  than  any  other 
on  seasons,  will  both  receive  great  benefit  by  the  application  of  heat. 
...  It  is  not  fanners  alone  that  will  be  benefited  by  drying  com 
artificially  in  backward  and  wet  seasons;  for  in  such  cases  the  whole 
population  will  feel  the  good  effect  of  this  plan.  Unsound  grain 
makes  very  indifferent  bread,  doctor  it  as  you  like ;  and  the  evil 
is  too  frequently  a  very  general  one." 

Water.  By  J.  TowERS,  Member  of  the  Royal  Agricultural 
Society  of  England,  &c. — The  following  statements  and  observations 
have  been  originated  by  the  investigation  which  commenced  at  the 
town  of  Croydon,  in  Surrey,  on  the  21st  day  of  March,  under  the 
direction  of  VV.  Ranger,  Esq.,  C.  E.  Superintending  Inspector,  and 
reported  by  him  to  tne  General  Board  of  Health  as  a  "  Prelimi- 
nary Inquiry  into  the  Sewerage,  Drainage^  and  Supply  of  Wetter^ 
&c."  I  mention  this  report,  chiefly,  to  confer  on  my  subject  some- 
thing of  an  official  character,  but,  of  course,  shall  restrict  my 
remarks  to  that  portion  of  the  report  which  is  of  general  interest^ 
inasmuch   as  it  has  brought  to  light  many  circumstances  that 
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prove  to  what  extent  the  waters  in  common  use  differ  in  quality, 
even  in  places  not  remote  from  each  other,  and  thus  may  materially 
affect  the  comfort  and  health  of  the  consumers. 

With  a  view  to  appreciate  the  qualities  of  water,  and  the  means 
by  which  they  may  be  greatly  affected,  it  will  be  proper,  in  the 
first  place,  to  state  that  this  fluid,  which  is  universally  diffused 
throughout  nature,  is  not,  as  was  believed,  a  pare  and  simple 
element,  but  a  compound  substance,  proved  by  the  most  exact  and 
conclusive  chemical  evidence  to  consist  of  two  volumes  of  hydrogen 
gas,  and  one  volume  of  oxygen  gas — by  measure — brought  into  a 
state  of  intimate  union  by  the  agency  of  electricity.  Water  pro- 
duced artificially  by  passing  electricity  through  those  gases,  mixed 
in  the  above  proportions,  may  be  esteemed  the  genuine  type  of 
simple  water  in  its  purest  form.  As  an  approach  to  it,  water  pro- 
duced by  the  condensation  of  steam,  and  known  by  the  name  of 
distilled  water,  is  used  to  a  great  extent  in  the  laboratories  of 
scientific  chemists,  but  is  very  unfit  for  the  use  of  the  table,  being 
flat  and  insipid,  being  void  of  atmospheric  air  in  consequence  of 
the  great  heat  which  is  required  by  the  process  of  distillation. 

Rain  water  which  has  fallen  in  the  open  country,  remote  from 
the  presence  of  smoke,  and  collected  in  clean  slate  or  stoneware 
receptacles,  is  comparatively  pure,  but  not  by  any  means  so  much 
so  as  is  generally  imagined. 

It  has  been  justly  stated  that  whatever  foreign  substances  exist 
in  the  atmosphere  of  any  locality,  may  be  brought  to  the  earth  by 
rain ;  thus,  in  the  air  there  are  traces  of  muriates,  of  free  muriatic 
acid,  nitric  acid,  carbonic  acid,  and  of  carburetted  hydrogen  gases. 
According  to  Dr  Daubeny's  report,  there  may  be  "  minute  -quan- 
tities of  the  metals,  iron,  nickle,  and  manganese,  as  well  as  of  a 
peculiar  substance  called  pyropine^  chemically  different  from  the 
extractive  matter,  and  the  gluten  of  plants  and  animals.  Liebiff 
insisted  on  the  presence  of  ammonia  in  the  air ;  and,  in  the  second 
edition,  p.  75,  of  Lis  Chemistry  in  its  application  to  Agriculture^ 
considered  it  as  the  chief  source  of  the  nitrogen  found  in  plants. 

When  I  resided  in  that  now  open  country.  Maidenhead  Thicket, 
so  called  from  the  quantity  of  wood  formerly  found  in  that  part 
>f  Berkshire,)  I  was  able,  by  collecting  and  slowly  evaporating 
i*ain-water,  to  which  a  very  small  quantity  of  muriatic  acid  had 
:)een  added,  to  fix  any  volatile  ammonia  that  might  be  present, 
'^d  thus  to  obtain  a  minute  portion  oi  muriate  of  ammonia.  By 
.vouching  this  muriate  with  caustic  potass  or  soda,  pungent  ammo- 
^iacal  vapour  was  always  extricated,  but  tainted  with  that  peculiar 
^tor  which  rises  from  decomposing  ordure.  Liebig  mentions  these 
ery  circumstances,  and  insists  upon  the  necessity  of  collecting  the 
ain-water  in  places  where  smoke  does  not  exist.  The  facts  1 
*  alluded  to  are  incontrovertible ;  but  still  some  doubt  attaches 

r-   -kirnpr^TnA"t.  "if   B^i^^Vo  vipl/lc    -nuPF^P  ^r\\   SulphatC    of  am- 
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monia,  and  will  float  in  the  atmosphere  to  great  distances.  But  be 
this  as  it  may,  there  are  always  decomposing  animal  matters  on 
the  surface  of  the  ground,  which  yield  gaseous  ammonia  to  the 
atmosphere ;  and  therefore,  as  it,  in  common  with  the  ammoniacal 
muriates  and  sulphates,  is  very  soluble  in  water,  it  becomes 
almost  self-evident  that  snow  and  rain  must  contain  varying  por- 
tions of  either  one  or  other  of  them. 

Rain-water^  when  very  pure,  is  nearly  equal  to  distilled  water ; 
it  possesses  ffreat  solvent  powers,  and  is  well  fitted  for  the  purposes 
of  the  expenmental  chemist.  Every  one  is  aware  of  its  uses  in 
domestic  economy,  wherein  the  peculiar  softness  (induced  by  the 
absence  of  mineral  matter,  and  perhaps,  to  a  small  extent,  by  am- 
monia) enables  it  at  once  to  combine  with  soap,  and  produce  a  per- 
fect lather  at  a  very  light  expense.  Rain-water,  if  it  fall  upon 
slate  or  glass,  and  is  made  to  pass  through  a  filtering  apparatus 
consisting  of  a  six-inch  layer  of  broken  charcoal,  interposed  be- 
tween two  similar  layers  of  clean  coarse  gravel,  is  fitted  for  the  use 
of  the  table,  and,  from  its  solvent  powers,  it  makes  tea  admirably, 
with  a  saving  of  that  commodity.  Rain-water,  however,  should 
neither  be  made  to  pass  through  leaden  pipes,  nor  be  retained  in  a 
vessel  of  the  same  metal.  I  snail,  at  the  end  of  this  article,  allude 
to  the  construction  of  rain-water  tanks,  of  which  recepta,cles,  obser- 
vation and  practical  experience  have  proved  the  value  in  country 
districts,  where  rivulets  and  streams  of  good  water  are  of  rare  oc- 
currence. 

Spring^  and,  indeed,  river  waters,  vary  much  in  purity,  accord- 
ing to  their  sources,  and  the  mineral  strata  through  which  they 
pass ;  and  here  we  come  at  once  to  the  subject  of  inquiry  insti- 
tuted by  the  Sanitary  Commission. 

The  town  and  neighbourhood  of  Croydon  is  supplied  with  water 
partly  by  the  Wandle,  a  small  river,  the  sources  of  which  rise  near 
the  town,  and  thus  furnish  a  variety  of  streamlets  that  might  be 
turned  to  the  greatest  advantage,  were  not  its  waters  poisoned,  or 
at  least  contaminated,  by  foul  drainage  to  a  very  considerable  ex- 
tent. Wells  also  abound ;  but  the  inadequate  supply  furnished  by 
them  is  very  uncertain,  and  the  general  quality  of  their  water  infe- 
rior. It  may  not,  therefore,  be  imreasonable  to  assume  the  condi- 
tion of  Croydon  as  a  type  of  the  water  supply  of  many  towns  in  the 
united  kingdoms ;  because  the  geological  character  of  this  town 
and  its  immediate  vicinity  having  been  reported,  and  the  quality  of 
the  waters  submitted  to  analysis  by  authority,  data  are  thereby 
furnished  which  will  lead  to  comparative  experiments,  and  thence 
to  the  induction  of  valuable  facts. 

The  Jiardness  of  water  is  generally  ascribed  to  the  presence  of 
chalky  held  in  solution  by  a  double  dose  of  carbonic  acid ;  but  in- 
dependently of  such  a  bi-carbonate  of  lime,  and  even  in  conjunction 
with  it,  we  find  a  notable  proportion  of  gypsum,  which  is  lime 
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chemically  united  with  the  sulphuric  acid.  In  the  analysis  of  the 
Croydon  waters  obtained  from  wells,  by  Dr  Playfair,  noticed  in 
page  24  of  the  Report,  we  read  that  the  waters  from  five  districts 
gave  very  dissimilar  results.     Thus : 


o 


1.  In  Surrey  Street  the  hardness  was  indicated  by  -  18 

2.  In  High  Street,  west,        -----  22 

3.  ...  east,  -----  21 

4.  In  Park  Hill, 174 

6.  In  North  End,       ------  48 

The  degrees  correspond  with,  and  are  equivalent  each  to,  one 
grain  of  chalk  in  a  gallon  of  water. 

The  water  of  the  river  Wandle,  unpurified,  was  examined  by 
Dr  Thomas  Clark,  Professor  of  Chemistry  in  the  University  of 
Aberdeen.     His  report  states  the  results  to  be — 


o 


Hardness,  -  -  -  -  -  -  16*1 

Alkalinity, 16-65 

Card  soap  required  to  form  a  lather  with  100  gallons,  34|  oz. 

"  Each  degree  of  hardness  indicates  as  much  ad  would  be  pro- 
duced by  one  grain  of  chalk  per  gallon ;''  while, "  for  every  degree  of 
alkalinity,  a  gallon  of  pure  water  will  neutralise  as  much  free  acid 
(sulphuric,  nitric,  &c.)  as  one  grain  of  chalk  would  neutralise.""     The 
experimental  results  will  be  made  more  intelligible  as  we  proceed : 
in  the  mean  time,  I  will  mention  a  circumstance  that  occurred  last 
year  in  two  cisterns  that  are  supplied  by  a  well  about  44  feet  deep 
m  the  green  sand,  which,  on  the  east  side  of  Croydon,  lies  under  a 
layer  of  still  finer  and  whiter  sand,  below  a  very  thick  stratum  of 
flinty  gravel.     I  had  long  suspected  the  presence  of  sulphate  of 
lime  in  the  water  beside  the  usual  hi-carhonate^  because  it  was  not 
only  very  hard,  but  always  responded  to  the  test  of  baryt*  water. 
In  August  1848  the  ceihngs  under  the  cisterns  became  spotted, 
and,  upon  examination,  it  was  seen  that  the  lead  bottoms  were 
marked  with  numerous  irregular  whitish  patches.     The  plumber 
was  called  in,  and  made  it  appear  that  the  metal  was  corroded  at 
every  spot^  so  that  water  passed  through  by  as  many  orifices.     The 
inquiry  and  report  of  the  General  Board  of  Health,  and  the  results 
reported,  led  me  to  a  farther  investigation  of  our  well  water ;  and 
'^n  several  recent  occasions  I  have  tried  small  quantities,  and  have 
ilways  obtained  from  3  or  4  measm'ed  ounces,  tested  with  a  solu- 
aon  of  soda,  nearly  a  grain  of  carbonate  of  lime  {chalk)  as  a 
irst  precipitate ;  and  then,  by  the  addition  of  acetate  or  nitrate  of 
>aryta,  a  second  precipitate  of  sulphate  of  baryta  from  the  water 
•^iready  deprived  of  the  before-mentioned  chalk,      I,  therefore, 
-cribe  the  destruction  of  the  lead  cisterns  to  the  sulphuric  acid ; 
•"u  I  find,  upon  inquiry,  that  a  near  neighbour  is  occasionally 
vbject  to  a  similar  inconvenience. 

r^'*  causes  of  ^ardness  everywhere  may  be  traced  to  the  earthy 
.i»l4-«    -n- ^l»  *\\t      if  or  -»oT^*aip«'    lioqp  are,  as  has  been  stated,  chalk 
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in  solution,  sulphate  of  lime  or  gypsum,  and  Iron,  occasionally.  The 
waters  of  Croydon  were  analysed  solely  with  the  view  to  discover 
how  much  chalk  they  held  in  solution,  and  as  the  evidence  of  Pro- 
fessor Clark  of  Aberdeen,  taken  before  the  Commission  on  the  Health 
of  Townsy  was  much  insisted  on,  it  appears  to  me  desirable  to  allude 
to  the  treatise  written  by  that  gentleman,  because  the  method  of 
purification  suggested  by  him  is  exceedingly  clever,  gind  may  be 
brought  with  facility  to  proof  in  a  family  where  hardness  of  the 
water  is  found  to  be  inconvenient.  The  following  are  the  promi- 
nent facts  of  the  evidence  : — 

In  water,  even  of  the  purest  quality,  ehalk  is  almost,  or  altogether,  insolable. 
Chalk  consists  of  lime  united  with  carbonic  acid,  in  aboat  the  proportions  of  9  parts 
of  the  former  to  7  of  the  latter,  by  weight;  and  thus,  if  16  ounces  of  pure  dry  chalk 
be  burned  in  the  lime-kiln  till  all  the  carbonic  acid  is  expelled,  only  9  ounces  will 
remain  out  of  the  pound  of  16  ounces.  These  9  ounces,  presuming  that  the  lime  is 
pure,  and  free  from  any  adulteration,  will  be  soluble  in  about  750  times  their  weight 
of  distilled  water.  ChcUk,  so  burned  or  de-carbonated,  is  called  quick  litije  or  shell- 
limCf  and  water  holding  its  full  equivalent  of  such  lime  in  solution  is  lime-vater;  if 
fresh  made,  it  is  perfectly  clear  and  colourless,  but  if  for  any  time  it  be  exposed  to 
the  air,  it  will  gradually  be  covered  by  a  thin  pellicle,  which  wiU  fall  to  the  bottom 
of  the  fluid  in  flakes;  these  are  a  sort  of  crystallised  chalk,  that  will  hiss  (efferxtsce) 
with  acid,  proving  that  the  lime  has  absorbed  carbonic  acid  from  the  air,  and,  conse- 
quently, that  the  atmosphere  must  contain  it. 

The  7  parts  of  16  lost  by  the  burning  of  chalk  in  the  kiln  consist  of  carbonic  acid; 
and  that  this  is  soluble  in  water  can  be  rendered  apparent  by  putting  powdered  chalk, 
or  rather  sugary  white  marble  dust,  into  a  chemical  bottle  with  two  necks,  to  one  of 
which  is  fitted  a  bent  glass  tube,  the  other  end  of  the  tube  passing  into  a  second 
bottle  that  contains  a  quantity  of  rain-water  ;  the  flatter  or  more  mawkish  this  shall 
be  the  better,  as  the  effect  produced  will  then  be  the  more  apparent.  The  apparatus 
being  thus  arranged,  pour  water  on  the  powder  in  the  first  bottle  sufficient  to  cover 
it  to  the  depth  of  an  inch  or  more,  stir  with  a  piece  of  wood,  pour  in  a  little  muri- 
atic acid,  and  immediately  close  the  orifice  with  the  ball  of  the  thumb  or  a  close- 
fitting  cork.  Hissing  will  take  place,  owing  to  the  extrication  of  carbonic  acid  gas, 
and  this  will  pass  through  the  bent  tube  into  the  water,  forming  rapid  bubbles.  The 
greater  part  of  the  gas  thus  escapes,  but  some  portion  will  be  taken  up  by  the  water, 
and  sufilcient  to  confer  on  it  a  briek  and  peculiar  acid  taste.  Water  so  acidified  can 
dissolve  a  minute  quantity  of  chalk  ;  and,  according  to  Dr  Clark,  '*  a  pound  of  chalk 
dissolved  in  560  gallons  of  water,  by  7  ounces  of  carbonic  acid,  would  form  a  solution 
not  sensibly  different,  in  ordinary  use,  from  the  filtered  water  of  the  Thames,  in  the 
average  state  of  that  river.  Chalk,  whrch  chemists  call  carbonate  of  lime,  becomes 
what  they  call  bi- carbonate  of  lime  when  it  is  dissolved  in  water  by  carbonic  acid." 

Before  I  proceed  further,  I  beg  to  call  attention  to  the  well- 
known  circumstance,  that  hard  water^  which  curdles  soap,  always 
deposits  a  quantity  of  scaly  matter  on  the  kettles,  &c.,  in  which  it 
is  boiled.  Heat  expels  the  extra  portion  of  carbonic  acids  which 
hold  the  chalk  in  solution,  and  thus  liberates  the  chalk,  which  then 
fixes  itself,  with  other  impurities,  (frequently  iron,)  upon  the 
metal. 

Any  lime-water  may  be  mixed  with  another,  and  any  solution  of  bi-carbonate  of 
lime  with  another,  without  any  change  being  produced,  the  clearness  remaining  undis- 
turbed. Not  so,  however,  if  lime-vaUr  be  mixed  with  a  solution  of  bi-carbonate  of 
lime;  very  soon  haziness  appears,  deepens  into  a  whiteness,  and  the  mixture  soon 
acquires  the  appearance  of  a  well-mixed  whitewash.  When  the  white  matter  ceases 
to  be  produced,  it  subsides,  and  in  process  of  time  leaves  the  water  above  perfectly 
clear :  the  subsided  matter  is  nothing  but  chalk. 
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Dr  Clark  endeavours  to  elucidate  his  theory  by  the  following 
rationale : — 

What  occurs  in  the  operation  m\\  be  understood  if  we  suppose  that  one  pound  of 
chalk,  after  being  burned  to  9  ounces  of  quick-lime,  is  dissolved  so  as  to  form  40  gal- 
lons of  linre-water;  that  another  pound  is  dissolved  by  7  ounces  of  extra  carbonic 
acid,  so  as  to  form  560  gallons  of  a  solution  of  bi-carbonate  of  lime ;  and  that  the  two 
Bolutions  are  mixed,  making  up  together  600  gallons.  The  9  ounces  of  quick-lime 
from  the  pound  of  burnt  chalk  unites  with  the  7  extra  ounces  of  carbonic  acid  that 
hold  the  dissolved  pound  of  chalk  in  solution.  These  9  ounces  of  caustic  lime,  and 
7  ounces  of  carbonic  acid,  form  16  ounces,  that  is,  one  pound  of  chalk,  which,  being 
insoluble  in  water,  becomes  visible  immediately  on  its  being  formed,  at  the  same  time 
that  the  other  pound  of  chalk,  being  deprived. of  the  extra  7  ounces  of  carbonic  acid 
that  kept  it  in  solution  reappears.  Both  pounds  of  chalk  will  be  found  at  the  bottom 
after  subsidence.  The  600  gallons  of  water  will  remain  clear  and  colourless,  without 
holding  in  solution  any  sensible  quantity  either  of  quick-lime  or  of  bi-carbonate  of 
lime. 

The  process  of  Dr  Clark  is  patent,  and  cannot  be  imitated  for  a 
public  purpose  ;  but  in  private  families,  if  pure  hot  or  caustic  lime 
is  at  command,  the  operation  can  be  perfonned  with  gi'eat  facility. 
In  preparing  the  lime-water,  an  excess  of  lime  is  admissible,  to 
allow  for  the  ordinary  defects  in  the  burning ;  and  one  gallon,  if 
kept  in  a  well-stopped  glass  bottle,  will  punfy  much  hard  water, 
to  which  it  may  be  added  in  small  quantities  as  required.  Expe- 
rience will  soon  instruct,  and  also  prove  that  the  advantages 
claimed  by  Dr  Clark  are  fully  established  by  fact.     These  are— 

1st.  The  water  will  be  much  softened,  and  to  such  a  degree  that 
in  lieu  of  from  24  to  32  ounces  of  the  best  cwrrf-soap  being  required 
to  form  a  complete  lather  with  100  gallons  of  the  water  supplied 
by  the  London  Companies,  a  similar  lather  may  be  produced  hy 
about  one-third  of  the  soap^  with  100  gallons  of  the  same  water 
purified  by  the  lime  process. 

2d.  The  new  process  will  prevent  fur  in  boiling^  for  Uie  reason 
already  given. 

3d.  It  will  separate  vegetating  and  colmiring  matter. 
4th.  It  will  destroy  water  insects ;  and 

5th.  It  is  remarkable  as  a  chemical  process  for  merely  wiili^ 
drawing  matter  from  solution  in  water,  imparting  none. 

Enough,  I  hope,  has  been  stated,  and  extracted  from  good 

authorities,  to  prove  that  the  remedy  for  hard  water  is  important, 

and  very  easy  of  application ;  as,  however,  rain-water,  when  clean, 

is  exceedingly  usenil  in  domestic  economy,  1  conclude  this  article 

ly  quoting  a  few  paragraphs  from  a  paper  written  by  me  on  rain- 

"^a^'^    :anks  in  Berkshire,  partly  on  the  principle  of  one  I  found 

■     bv  Peters,  Isle  of  Thanet.     The  rain-water  tanks  there  are 

■fiiietimes  square,  but  generally  they  are  constructed  of  a  cylin- 

,r'nrx     brm,  somewhat  like  a  shallow  well ;  they  are  sunk  in  the 

^ii/uuu,  and  the  walls  should  be  constructed  with  the  best  bricks, 

'aid  9  inches  in  thickness.     The  brickwork  will  be  more  secure  if 

^  be  put  t'^r  ^*her  with  the  best  Parker's  cement ;  but  good 

,  V  ^Qj.  mof       .3  ^th  finely  11*^"'!  «ca-coal  ashes  and  the  very 

iTn«^      ,  .   i/>«ila  'v  f^'      .  •  -roughly  bumcd  limestone,) 
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Will  do  extremely  well.  The  internal  surface  must,  however,  be 
entirely  and  accurately  covered  with  a  coatinff  of  the  cement,  at 
least  half  or  three  quarters  of  an  inch  thick.  From  1000  to  5000 
gaUons  of  rain-water  may  thus  be  collected,  and  secured  from  dust 
and  dirt.  But  in  order  to  purify  the  water  from  soot  and  particles 
of  matter  which  pass  from  the  roofs,  a  filter  with  strata  of  gravel 
and  charcoal,  as  before  alluded  to,  should  be  interposed.  A  large 
barrel  placed  near  the  tank,  and  so  prepared,  would  answer  every 
purpose.  The  water  would  enter  it  at  the  top,  which  should  be 
covered  with  a  strainer  of  coarse  canvass  or  wire  gauze;  pass 
through  the  purifying  strata,  and  be  conducted  by  a  discharge  pipe 
into  the  tank. 

The  tank  is  entirely  built  in  the  ground,  below  the  surface  level. 
In  Thanet  it  was  covered  with  flat  paving-stones,  through  one  of 
which  a  narrow  opening  was  cut,  large  enough  to  admit  a  plumb 
and  line,  to  sound  the  depth  of  water.  In  Berkshire  the  walls 
were  gathered  in,  to  meet  the  framing  of  an  18  inch  flap  door,  that 
serveof  as  a  man-hole.  A  few  pounds  covered  the  expense  of  a 
medium-size  tank,  and  we  believe  that  a  sum  of  dP  10  in  the  whole 
would  also  furnish  it  with  a  pump  and  pipe,  by  which  to  introduce 
this  salubrious  water  into  the  dwelling,  to  be  applied  to  every 
purpose  to  which  soft  water  in  particular  is  so  indispensably  requi- 
site. To  render,  however,  the  economy  complete,  (I  say  this 
practically,)  the  housekeeper  should  purchase  his  bricks  and  cement, 
and  employ  a  handy  person  to  lay  the  bricks,  stones,  frame,  &c., 
at  fair  daily  wages.  Such  persons  are  to  be  found  in  most  country 
places. 

On  Useful  InsecU  and  their  Products.  By  James  H.  Fennell, 
Author  of  A  Natural  History  of  Quadrupeds^  &c. — It  has  been  said 
that  Henry  II.  of  France  wore,  at  the  marriage  of  the  Duchess  of 
Savoy,  the  first  silk  stockings  that  were  made  in  France ;  but  De 
Serres  tells  us  that,  owing  to  the  deamess  of  silk,  but  "  especially 
from  modesty,"  that  king  "  would  never  weare  silk  stockings, 
although  that  in  his  time  the  use  of  them  was  then  received  in 
France."*  The  wearing  of  silk  in  England  began  in  the  thirteenth 
century  ;  but  for  more  than  four  hundred  years  it  was  used  almost 
exclusively  by  the  upper  classes,  and  it  is  only  in  recent  times  that 
it  has  fonned  part  of  the  dress  of  the  middle  and  lower  classes.  It 
is  recorded  that  silk  mantles  were  worn  by  some  noblemen's  ladies 
at  a  ball  in  Kenilworth  Castle,  Warwickshire,  in  1286,  being  the 
fifteenth  year  of  the  reign  of  Edward  I.f     Silken  articles  are  said 


•  The  Perfect  Uie  of  SUk-wornu,  with  the  Planting  of  Mulberry-treet.  By  D*Olivier 
DE  SsiLRES  ;  done  into  English  by  Nicholas  Geffe,  with  a  Discourse  of  his  own  on  the 
Means  and  Sufficiencie  of  England  for  to  have  abundance  of  Fine  Silk  by  feeding 
Silk-wormes  with  the  same.     London,  1607>  p.  2. 

t  Tablet  of  Memory,  1838,  p.  178. 
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to  have  been  first  manufactured  In  England  in  1504,  being  the 
twentieth  year  of  Henry  VII.'s  reign.  Howell  says,  "  that  great 
and  expensive  prince,  Henry  the  Eighth,  wore  ordinarily  cloth 
hose,  except  when  there  came  from  Spain,  by  great  chance,  a  pair 
of  silk  stockings."  It  was  in  1534,  or  the  twenty-sixth  year  oi  his 
reign,  that  the  English  clergy  first  wore  silk.  King  Edward  VI., 
his  son,  Howell  relates,  "  was  presented  with  a  pair  of  long  Spanish 
silk  stockings  by  Sir  Thomas  (rresham,  his  merchant,  and  the  pre- 
sent was  much  taken  notice  of."  Both  Stow  and  Howell  inrorm 
us  that  in  the  third  year  (1560)  of  Elizabeth's  reign,  one  Mistress 
Montague  having  presented  the  queen  with  a  pair  of  knit  black 
silk  stockings,  she  was  so  delighted  with  them  that  she  never  would 
wear  cloth  hose  after  them.  Mary  Queen  of  Scots  possessed  ten 
pair  of  woven  hose  of  silk.  The  value  of  such  articles  at  that 
time  may  be  conceived  from  a  letter  which  James  the  Sixth  wrote 
to  the  Earl  of  Mar,  telling  him  that  the  Spanish  ambassador  was 
to  be  presented  at  court,  and  begging  the  loan  of  his  lordship's 
silk  stockings  for  the  occasion,  accompanying  the  request  with  this 
touching  appeal  to  his  loyalty  and  good  nature,  "  Ye  would  na 
sure  that  your  king  should  appear  as  a  scrub  before  strangers." 
These  articles  seem  soon  to  have  become  less  rare,  for  it  appears 
from  an  inventory  of  Sir  Thomas  Boynton  of  Barmston,  taken 
February  28,  1581  (the  twenty-fourth  year  of  Elizabeth,  that  this 
worthy  knight  possessed  no  less  than  "  eleven  pair  of  silk  stock- 
ings," which  altogether  were  valued  at  fifteen  pounds.*  In  1582 
the  Lord  Mayor  and  Common  Council  of  London  enacted  that  no 
apprentice  should  wear  "  silk  in  any  part  of  his  apparel."  By  the 
Act  of  Parliament  (9  James  L,  119),  it  is  ordered  that  "no  man 
shall  wear  clothes  of  silk,  or  use  furs,  except  knights  and  lords  of 
two  hundred  marks  at  least  of  yearly  rent,  and  their  eldest  sons 
and  heirs,  without  special  leave  of  the  king."  There  is  extant  an 
autograph  letter  of  King  James,  written  from  Stirling  Castle, 
June  26,  1594,  "  to  our  trusty  and  well-beloved  counsellor,  the 
Master  of  Gray,"  desiring  that  three  silk  beds  may  be  sent,  as 
promised,  to  Edinburgh,  by  the  1st  of  July.  They  were  lent  for 
the  occasion  of  the  baptism  of  Prince  Henry.  Mrs  Damer,  the  cele- 
brated sculptor,  is  saia  to  have  been  the  first  female  who  wore  black 
silk  stockings  in  England ;  for  ladies  wore  white  stockings  even 
\r\  mourning  as  late  as  the  year  1778. 

41k  covering,  of  the  texture  of  a  common  handkerchief,  placed 

ho  rn/^nfii    is  stated  to  possess  the  peculiar  property  of  re- 

u»nii^  --.r>n«    'nfluence  and  of  neutralising  the   efiects  of 

'"«»l«>  %i"  Miat  the  heated  air  proceeding  from  the 

ui-^t    ■  ^'  ••      jtiere  within  the  veil  of  silk,  of  power 

•^^  •      oo  uie  miasma  in  its  pa^sage  to  the  mouth, 

"    ..  .,  .  f/.--.,.  .  '^z  y'^/'-rweft,  1841. 
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although  it  maj  be  equally  true  that  the  texture  of  the  silk 
covering  may  act  mechanically  as  a  non-conductor,  and  prove  an 
impediment  to  the  transmission  of  the  deleterious  substance. 
Silk  is  less  perishable  than  most  textile  fabrics.  Some  years  ago, 
upon  opening  a  grave  in  the  churchyard  of  Falkirk,  Stirling- 
shire, a  silk  ribbon  was  found  entire  and  perfectly  uninjured, 
although  it  had  lain  for  more  than  eight  years  in  the  earth,  and 
in  contact  with  a  corpse  which  had  passed  through  every  stage 
of  putrefaction  ere  it  was  reduced  to  its  kindred  dust. 

Notwithstanding  its  beauty,  strength,  and  durability,  the  Ma- 
homedan  doctors  have  decided  that,  as  silk  is  the  produce  of  a 
worm-like  creature,  it  is  unclean,  and  that,  therefore,  a  person 
wearing  a  garment  composed  entirely  of  silk,  cannot  lawfully  offer  - 
up  the  daily  prayers  enjoined  by  the  Koran. 

Some  of  the  Chinese  silkworms  spin  white  silk,  but  Mr  W. 
Sells,  who  has  carefully  watched  and  noted  their  progress  through 
the  various  transformations,  seems  to  regard  them  as  onlv  a 
variety  of  the  common  species,  and  not  as  a  distinct  one.  Hav- 
ing obtained  in  1836  some  of  the  eggs  which  produce  this  va- 
riety, he  found  they  hatched  in  the  beginning  of  June,  and  the 
caterpillars,  being  regularly  fed  on  mulberry  leaves,  throve  very 
well,  and  arrived  at  maturity  and  began  spinning  towards  the 
end  of  July.  They  slightly  differed  from  the  common  silkworm 
by  a  blackish  spot  on  each  side  of  the  head;  and  the  moths, 
which  began  to  appear  at  the  close  of  August,  were  perhaps 
rather  larger,  and  the  dark  lines  on  the  wings  were  of  a  little 
deeper  colour.  From  the  hatching  of  the  egg  to  the  death  of 
the  moth,  this  variety's  existence  averaged  100  days.  The  silk 
was  not  so  abundant  as  on  the  cocoon  of  the  common  sort ;  of 
not  quite  so  strong  a  texture ;  less  easily  wound  off;  but  as  the 
silk  IS  beautifully  soft  and  perfectly  white,  further  careful  obser- 
vation may  show  that  it  is  better  adapted  to  some  purposes  in 
manufacture  than  the  pale  yellow  and  orange  sorts  of  silk.* 

The  caterpillars  of  the  Atlas  moth  {Attacus  AtlaSj  Germar),  a 
native  of  Surinam  and  other  parts  of  America,  and  also  of  China 
and  other  pails  of  Asia,  feed  on  the  leaves  of  the  Citrus^  and 
spin  silken  cocoons  of  great  size,  which  sometimes  unwind  in 
threads  of  many  ells  in  length,  more  firm  and  tenacious  than 
common  silk,  but  the  cases  are  very  difficult  to  unravel,  and  are 
commonly  carded.  Madame  Merian  observes,  however,  that  they 
would  be  valuable  to  mankind  if  they  could  be  kept  in  confine- 
ment.f  In  the  East  Indies  silk  is  obtamed  also  from  tne  cocoons  of 
two  other  species,  namely,  Attacus  mylitta  and  A,  cynihia.\     In 

*  Entomological  Society**  Tramaetiont,  1837,  vol.  ii.  p.  40. 

t  The  Atlas  moth  is  a  fine  Urge  species,  meMuriDg  9  inches  across  the  wings, 
which  are  adorned  with  a  transparent  spot  in  the  centre. 

t  See  Linncean  Trantcictiont,  vol.  Tii.,  and  Colonel  Sykes*s  Account  of  the  Koli- 
sura  Silkworm  of  the  Deccan,  in  the  Aiiatic  Society't  Trantactions,  1834,  yoI.  iii. 
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India  three  other  native  species  are  also  used ;  for  instance,  the 
Tusseh  silkworm,  which  feeds  in  the  jungle  on  the  jujube  tree ; 
the  Arrindy,  which  feeds  on  the  Pahna  Christi ;  and  the  Moon^ha, 
whose  produce  is  used  there  to  an  extent  of  which  we  have  but  little 
idea. 

In  South  America  there  are  several  caterpillars,  besides  those  of 
the  common  silk-moth  and  Atlas-moth,  which  yield  excellent  silk. 
Spix  says  that  in  Brazil  a  species  of  silk-worm  is  abundant  on  a 
laurel-like  shrub,  particularly  in  Maranhao  and  Para.  He  says, 
that  although  its  tliread  promises  a  much  more  brilliant  silk  than 
that  of  Europe,  it  has  never  yet  been  employed,  although  it  might 
be  with  very  great  facility.*  At  Maragnan  and  Rio  Janeiro  the 
caterpillars  of  several  species  of  Bomhyx  spin  their  cocoons  of  a 
thicker  and  stronger  silk  than  that  of  the  common  silk- worm ; 
and  Padre  Mestre,  who  gave  the  former  a  trial,  found  that  it 
forms  a  very  solid  material.  It  has  been  proposed  to  cultivate  for 
the  feeding  of  them  a  species  of  mulberry  with  small  and  inedible 
fruit,  growing  near  Rio  Janeiro. 

A  caterpillar,  which  the  Indians  call  sustillo,  of  the  tribe  and 
size  of  the  silk-worm,  feeds  on  the  leaves  of  the  pacal,  a  common 
tree  in  Peru,  and  fabricates  a  kind  of  silk  paper  very  similar  to 
that  made  in  China.  When  the  caterpillars  are  about  to  trans- 
form, they  assemble  at  the  body  of  the  tree,  and  co-operate  in 
forming,  with  the  greatest  symmetry  and  regularity,  a  web  of 
admirable  texture,  consistency,  and  lustre,  and  which  is  larger  or 
smaller  according  to  their  numbers.  Beneath  this  web  they  all 
imite  ;  and,  disposing  themselves  in  vertical  and  even  files,  form  in 
the  centre  a  perfect  square.  This  done,  each  of  them  spins  its 
cocoon  of  a  coarse  and  short  silk,  in  which  it  changes  to  a  chrysalis. 
By-and-by  the  chrysalis  becomes  a  moth,  which,  impatient  of 
further  confinement,  and  anxious  to  take  wing,  breaks  its  way 
through  the  general  web,  fragments  of  which  consequently  remain 
suspended  to  the  trunk  of  the  tree,  waving  to  and  fro  like  streamers^ 
and  become  more  or  less  white,  according  to  the  situation  and 
atmosphere.  This  natural  silk  paper  has  been  gathered  measur- 
ing a  yard  and  a  half,  of  an  elliptical  shape,  which  is  peculiar  to 
all  of  it. 

The  caterpillars  of  the  common  ermine  moth  {Yponameuta 
padella)  are  gregarious,  and  naturally  construct  a  very  fine  close 

veb,  impenetrp^*'^.  by  air,  but  easily  detached  from  the  trees.     M. 

labenstreet  o'    ^'^inicli  induced  them  to  spin  it  on  a  suspended 
paper  model         -nicb  '^^  gave  the  form  and  size  he  required ; 

.nr    yc     ^r^^^,  r^^r    ^^^^^^.rc  shawls  of  au  cU  width,  others  two 

ic  »*ae,  a  balloon  four  feet  in  height  and  two  in 

^oi-^v,     -    -i^u  .         md  all  of  a  much  lighter  fabric  than  the  finest 

anr^  o'^  b«>''»     •  wcighcd  Icss  than  five  grains,  and  the  flame 
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of  a  single  match  held  under  it  for  a  few  seconds  would  raise  it  to 
a  good  height,  whence  it  would  not  descend  for  half  an  hour ;  a 
shawl  of  the  size  of  a  square  ell,  when  stretched  and  blown  into 
the  air,  resembled  a  very  light  smoke  passing  over ;  a  whole  lady's 
di'ess,  with  sleeves,  but  without  a  seam,  he  presented  to  the  Queen 
of  Bavaria,  who  mounted  this  fairy-like  attire  on  another  dress, 
and  so  wore  it  on  many  great  occasions ;  a  shawl  of  a  square  ell  in 
size  cost  only  eight  francs.  The  caterpillars,  two  of  which  are 
able  to  produce  a  square  inch  of  this  delicate  fabric,  glue  their 
threads  close  together  while  spinning,  and,  to  increase  the  thick- 
ness of  the  layer  if  necessary,  they  were  made  to  pass  repeatedly 
over  it ;  many  were  of  course  employed,  and  those  parts  of  the 
model  and  pattern  not  to  be  covered  were  rubbed  with  spirits  of 
wine,  which  prevented  the  caterpillars  from  working  over  them. 
A  web  seven  feet  square,  perfectly  pure,  and  as  brilliant  as  taffety, 
was  the  result  of  three  weeks'  labour  of  about  five  hundred  cater- 
pillars.* These  caterpillars  are  very  abundant  in  our  own  country, 
and  their  webs  may  be  seen  every  summer  in  our  hedges  and 
gardens.  No  doubt  the  same  thing  might  be  effected  with  various 
other  British  caterpillars,  if  persons  possessing  leisure  and  ingenuity 
would  make  the  interesting  experiment. 

Latreille  and  other  naturalists  have  recommended  a  trial  of  ma- 
nufacturing articles  from  the  silk  of  the  caterpillar  of  the  crimson 
under-wing-moth,  [Gatocala  sponsa ;)  and  Wilhelm  says  that  the 
experiment  has  been  successiully  tried  in  Germany  with  the  silk 
of  the  emperor-moth,  (Saturnia  pavonia  minor) ^  by  M.  Wentzcl 
Hegeer  de  Berchtoldsdorf,  under  an  imperial  patentf  Both  these 
species  may  be  found  in  our  countiy  :  the  fonner  in  Kent,  Surrey, 
Berkshire,  and  Hampshire,  feeding  on  the  oak ;  the  latter  in  Kent, 
Surrey.  Yorkshire,  Lincolnshire,  Norfolk,  and  Shropshire,  feeding 
on  black ihoni,  alder,  oak,  bramble,  rose,  elder,  &c.  Britain  pro- 
duces more  than  two  thousand'  species  of  moths  and  butterflies,  yet 
none  of  their  caterpillars  do  we  turn  to  any  useful  account.  This 
is  only  one  instance,  out  of  many  that  might  be  mentioned,  of  our 
slowness,  prejudice,  or  indifference  about  availing  ourselves  of  the 
benefits  we  might  derive  from  many  of  our  natural  productions  at 
present  neglected. 

Over  the  surface  of  the  large  heaps  of  maize  which  are  laid  up 
in  store  in  Mexico,  the  caterpillars  of  a  small  moth  spin  a  large 
delicate  silken  web,  4  or  5  yards  long,  known  there  by  the  name 
of  tlie  Tela  de  Maize,  or  maize  cloth.  The  inhabitants  use  it  as  a 
styptic,  or  dressing  for  recent  wounds,  as  the  'spider's  web  is  used 
in  many  parts  of  Europe. 

It  was  formerly  conceived  that  "  nine  caterpillars  of  the  moth  of 

♦  Le  Jwimal  de  la  SociiU  d*Emulati(m,  <tr. 
t  Wilbelm'6  Jlecreatiom  in  Natural  IJittori/. 
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the  wild  teazel,  enclosed  in  a  reed  or  goose-quill,  were  a  remedy 
for  the  ague."  Kirby  and  Spence  suggest  that  the  tenacious 
prickly  spines  or  hairs  of  the  caterpillars  of  the  tiger-moth,  {Arctia 
Cafa)j  and  of  other  lepidopterous  insects,  might  be  used  as  an 
anthelminthic,  or  destroyer  of  intestinal  worms. 

Ray  was  the  first  to  suppose  that  Pliny's  Cossus  (which  was  fat- 
tened for  the  table  by  the  xlomans)  was  the  grub  of  some  beetle ; 
but  subsequently  having  observed  that  the  large  caterpillar  of  the 
goat-moth  has  die  power  of  retracting  its  prolegs  withm  the  body, 
so  as  to  more  nearly  resemble  a  worm^  he  conjectured  that  the 
hexapod  grub  from  Jamaica,  (possibly  in  reality  that  of  the  well- 
known  beetle,  Prionus  damicomus^)  given  to  him  by  Sir  Hans 
iSloane,  might  possess  the  same  power,  and,  accordingly,  be  the 
caterpillar  of  some  species  of  moth.*  Linnaeus,  seemingly  taking 
a  hint  from  Eay's  opinion,  supposed  the  goat-moth's  caterpillar  to 
be  the  ancient  Cossus — hence  the  goat  moth  has  acquired  the  name 
of  Cossus  ligmperda.  There  is,  however,  a  strong  reason  against 
its  being  Pliny's  insect,  for  the  goat-moth  caterpillar  is  a  disagree- 
able, fetid  creature,  not  veiy  likely  to  tempt  a  Koman  epicure,  and 
it  lives  generally  in  the  willow,  whereas  Pliny's  resides  in  the  oak. 
In  short,  the  Roman  Cossus  was  probably  a  beetle.  Nevertheless, 
there  are  modern  instances  of  the  caterpillars  of  moths  being  eaten. 
Reaumur,  speaking  of  the  voracious  caterpillars  of  the  gamma- 
moth,  [Plusia  gamma^  which  committed  serious  ravages  in  France 
in  1735,  suggests  the  eating  of  them  as  one  good  mode  of  dimi- 
nishing their  vast  numbers.  This  is  the  retributive  system  which 
the  Irish  peasantry  adopted  against  the  legion  of  cockchafers  that 
troubled  them  in  1688.  Amongst  the  delicacies  of  the  Boshies- 
man's  diet,  Sparrman  includes  the  caterpillars  of  butterflies.  The 
Chinese,  who  wisely  try  to  convert  everything  to  some  useful  ac- 
count, eat  the  caterpillars  of  a  hawk-moth,  [Sphinx ,t)  some 

of  which  tribe  are,  in  Dr  Darwin's  opinion,  very  delicious ;  and 
they  also  eat  the  chrysalides  of  the  silk-moth,  after  they  have 
wound  the  silk  off  the  cocoons.  The  Australian  savages  constantly 
eat  caterpillars,  for  which  they  have  a  great  partiality.  The  New 
Hollanders  eat  the  night-feeding  caterpillars  of  a  singular  species 
">f  moth,  [Nycterohius,)  Bennett  tells  us,  that  on  and  in  the 
^revices  of  the  Bugong  mountains,  but  only  about  the  insulated  and 
)er'i^*^»-  •Trasses  of  granite,  congregate  vast  multitudes  of  small 


rV^T 


qong  by  the  aborigines,  who,  to  procure  them  with 

iiouu      -  .xiii       nake  smothering  fires  underneath  the  rocks  on 

'iii/».     .     ino^-  »    \Q^rt  po**U(j^  and  thus  suffocate  them  with  smoke^ 

nov.  ♦    ^'"^quently  in  bushels-full  at  a  time. 

•  •      ■  -^    ^««»  -    j^^jkoe  upon  the  ground,  of  a  size  pro- 


<   V  .     r  ^^o„.  .     ^,/«,  yNinth  Edition),  p.  307. 
;:    -i  c»^nT-    ..,»*  f  yv^fie,  vo^  iii.,  p.  246. 
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portioned  to  the  number  of  insects  obtained.  On  this  space  they 
bum  a  fire  until  the  ground  is  tolerably  hot.  The  fire  is  then 
extinguished  and  the  ashes  removed,  and  the  moths  are  placed 
upon  the  heated  circle,  and  stirred  about  until  they  lose  their  down 
and  wings ;  and,  more  effectually  to  separate  these  from  the  bodies, 
the  broiled  insects  are  placed  on  pieces  of  bark,  and  winnowed. 
The  bodies  are  now  eaten,  or  else  placed  in  a  wooden  vessel, 
called  a  walbun^  or  culibun^  and  pounded  by  a  piece  of  wood  into 
masses  or  cakes  resembling  lumps  of  fat,  or  dough  made  of 
smutty  wheat  mixed  with  fat.  The  body  of  the  moth  is  large  in 
proportion  to  the  size  of  the  whole  insect,  and  contains  a  yellow- 
idi  oil,  resembling  in  taste  a  sweet  nut.  The  baked  masses  or  cakes 
(with  which  the  "  Netbuls"  or  "  Zalabats"  of  the  native  tribes  are 
loaded  during  the  season  of  feasting  upon  the  bugong  moths) 
will  not  keep  above  a  week,  and  seldom  even  so  long,  but  by 
smoking  they  are  able  to  preserve  them  even  for  that  time.  The 
first  time  this  diet  is  eaten  by  the  native  tribes,  it  produces  vio- 
lent vomiting  and  other  debilitating  efiects,  but  after  a  few  days 
the  people  become  accustomed  to  it,  and  thrive  and  fatten  exceed- 
ingly upon  it.  So  greatly  do  they  esteem  tliis  insect-food,  that 
they  assemble  from  all  parts  of  the  country  to  collect  the  moths  on 
the  mountains,  the  height  of  which,  from  the  base,  may  be  two 
thousand  feet,  and  more  than  three  thousand  feet  above  the  level 
of  the  sea.  The  quantity  of  moths  which  may  be  collected  from 
one  of  the  granite  groups,  would  amount,  it  is  calculated,  to  at 
least  five  or  six  busliels.  The  largest  specimen  of  the  moth  ob- 
tained by  the  traveller  measured  seven-eighths  of  an  inch  with 
the  wings  closed,  the  length  of  its  body  being  five-eighths  of  an 
inch,  with  a  proportionate  circumference;  the  expanded  wings 
measured  one  inch  and  three-ouarters  across;  their  colour  was 
dark-brown,  with  two  black  ocellated  spots  upon  the  upper  pair ; 
the  body  was  full  of  yellow  oil,  and  covered  with  down.* 

VI.  DiFFERA. — About  the  lakes  of  Mexico  there  abounds  a 
species  of  two-winged  fly,  which  the  natives  call  axaycafl^  and  the 
eggs  of  which  being  deposited  in  immense  quantities  upon  the 
rushes  and  corn-flags,  form  large  masses,  which  are  taken  up  by 
the  fishermen  to  sell  in  the  market ;  this  sort  of  caviare,  called 
ahuauktltj  is  baked  in  cakes,  and  has  much  the  same  taste  as  the 
caviare  of  fish.  It  was  a  favourite  food  of  the  Indians  long  before 
the  conquest.  Father  Gage,  in  his  Travels^  says,  that  "  at  one 
season  of  the  year,  the  Indians  had  nets  of  mail,  with  the  which 
they  raked  ofl^  a  certain  dust  that  is  bred  on  the  water  of  the  lake 
of  Mexico,  and  is  kneaded  together  like  unto  oas  of  the  sea.  They 
gathered  much  of  this  and  Kept  it  in  heaps,  and  made  thereof 
cakes  like  unto  brick-bats.     And  they  did  not  only  sell  this  ware 

*  Beiinett's  Wanderingt, 
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in  the  market,  but  also  sent  it  abroad  to  other  fairs  and  markets 
afar  off;  and  they  did  eat  this  meal  with  as  good  a  stomach  as  we 
eat  cheese."  It  is  not  despised  even  at  fashionable  tables  in  the 
capital,  and  is  now  a  common  dish  among  the  Spaniards  as  well  as 
the  Mexicans,  who  eat  not  only  the  eggs  but  the  flies  themselves, 
mixed  up  in  a  mass  and  prepared  with  saltpetre. 

Many  an  Englishman  is  fond  of  eating  hoppers^  which  are  the 
maggots  of  the  cheese-fly,  {Piopktla  cdsei^ 

V II.  Hemiptera. — The  ancients  used  to  encage  the  insects  of 
the  tree-hopper  tribe,  {Tettigonia^  Tettix,  or  Cicada^)  for  the  sake  of 
their  chirping ;  and  the  Athenians  were  so  enamoured  of  them  that 
they  used  to  decorate  their  hair  with  golden  images  of  them.  From 
the  days  of  Homer,  who  compares  old  men's  garrulity  to  the  chirp- 
ing o^  these  insects,  they  have  enjoyed  poetical  celebrity ;  and 
Anacreon  has  inscribed  a  celebrated  laudatory  ode  to  them.  Aris- 
totle says  that  they  were  eaten  by  the  most  polished  Greeks,  who 
accounted  them  delicious,  and  that  the  grubs  {worms  he  calls  them) 
live  and  grow  in  the  earth ;  that  they  transform  from  grubs  to 
tettigometra^  (meaning  thereby  pupae  or  chrysalides ;)  that  tliey  are 
most  delicious  just  before  they  emerge  into  the  perfect  state ;  and 
that  of  the  perfect  specimens,  the  males  at  first  have  the  best 
flavour,  but  tne  pregnant  females  are  preferable.  Athenaeus  and 
Aristophanes  mention  their  being  eaten;  and  jiElian  expresses 
indignation  at  the  fact  that  these  insects,  sacred  to  the  Muses,  were 
strung,  sold,  and  eagerly  devoured  in  his  own  time.  Pliny  says 
that  the  Eastern  nations,  even  the  wealthy  Parthians,  used  to  eat 
them.  In  modern  times,  the  aborigines  of  America  pluck  off  the 
wings  of  Tettigonia  septemdecim^  and  then  boil  the  insects  for  food.* 
In  some  parts  of  Persia,  the  manna  collected  from  various  trees 
is  believed  to  be  an  insect  secretion  upon  them.  The  Coccus  man- 
ntparus  produces  manna  on  Mount  Tabor  and  in  Arabia.  A 
mmute  species  of  Psylla  forms  the  womela,  an  analogous  secretion, 
on  the  leaves  of  the  Eucalypti  in  New  Holland.  This  constitutes 
a  great  portion  of  the  food  of  the  natives  in  New  South  Wales. 
Burckhardt  observes,  that  atErzeroum  a  substance  of  the  taste  and 
consistence  of  manna  distils  fi'om  the  gall-bearing  trees,  and  which 
'«  a  principal  food  of  the  inhabitants.  This  substance  probably 
./ises  from  the  insects  that  have  caused  the  galls.  Botanists  sup- 
-»ose  that  the  medicinal  manna  of  our  shops,  procured  from  Sidly 
inrl  C«'  »^'^*>  is  a  gum  that  exudes  from  the  flowering  ash,  {Fraxi- 
^  o,  nuo  •  ^''^  entomologists  suspect  that  it  is  the  production  of 
j.ar^i  iiVo      .  ..aides   'nfAo+^ng  that  tree ;  and  it  is  the  opinion  of 

■t«xi      • '^Y  ^^  "        mV   -'^mewhat  resembles  fresh  manna,  is 

'Ot^"-,    .  hi       1^      -,       .     .t'ioup  droppings  of  insects  of  this 
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The  lantern  or  fire-fly  {Fulgora  lantemarta)  belongs  to  the  pre- 
sent order,  though  the  fire-fly  of  many  careless  writers  is  in  reality 
the  luminous  beetle  which  I  have  already  noticed.  In  some  places 
lantern-flies  are  used  instead  of  candles.  Madame  Merian  relates 
the  fright  she  experienced  when  she  opened  a  box  containing  some 
lantern-flies,  and  beheld  it  full  of  fire.  Mr  L.  Guilding  says,  that 
a  glass  filled  with  healthy  specimens  presents  a  splendid  appear- 
ance. 

The  larvae  of  Cicada  limbata^  found  in  various  parts  of  the 
CSiinese  empire,  produces  a  kind  of  white  wax.     Gordon,  in  his 
History  of  Uhina^  improperly  calls  these  insects  little  worms.   They 
inhabit  most  of  the  south-east  provinces  of  China  as  well  as  Cochin- 
China,  but  the  best  exist  in  the  provinces  of  Se-tchuen  and  Yuman, 
and  from  the  territories  of  Hen-tcheou  and  Yung-tcheou.     The 
wax-insect  does  not  much  exceed  in  size  the  common  fly ;  every 
part  of  it  appears  to  be  perfectly  white,  or  at  least  to  be  completely 
covered  with  a  white  powder ;  and  the  head  is  furnished  witn  pec- 
tinated antennae  arched  forwards.     In  its  mature  state,  the  wax- 
insect  is  furnished  with  wings.     The  stems  of  the  privet-like  shrub 
on  which  these  insects  swarm,  appear  entirely  whitened  by  a  sub- 
stance or  powder  strewed  upon  them ;  the  same  in  nature,  appa- 
rently, as  that  with  which  the  body  of  the  insect  is  covered.     At  a 
later  period  of  their  larva  state,  the  insects  attain  a  blackish  chest- 
nut colour,  and  form  on  the  tree  little  pelotons,  each  about  the  size 
of  a  grain  of  millet.     These  are  attached  to  the  branches,  some- 
what in  the  manner  of  bunches  of  grapes,  the  tree  appearing,  at 
first  sight,  as  though  bearing  fruit.     The  natives  gather  these 
pelotons  about  the  month  of  April  or  May,  and,  havmg  wrapped 
them  up  in  the  broad  leaves  of  the  Yo,  (a  kind  of  grass,)  suspend 
them  from  the  trees.     Towards  the  beginning  of  the  spring  they 
increase  in  size;  and   on  the  coming  of  the  warm  midsummer 
weather,  they  open,  the  insects  emerge  from  them,  crawl  about  on 
the  leaves  and  stalks,  and  deposit  their  valuable  wax,  called  by  the 
Chinese  Tchang  pe  lot.     It  is  at  first  somewhat  similar  to  a  white 
grease ;  but  it  speedily  hardens,  and  then  assumes  more  the  cha- 
racter of  wax.    When  in  a  fit  state,  it  is  scraped  from  the  branches, 
generally  in  the  autumnal  months,  and  collected  in  a  vessel.     By 
pourine  the  melted  wax  into  cold  water,  it  coagulates  into  a  paste, 
which  IS  easily  formed  into  cakes.     Sir  G.  Staunton  says  it  will 
also  coagulate  when  mixed  with  oil  and  other  oleaginous  substances, 
so  as  to  be  fit  for  making  candles.     When  composed  of  one  part 
wax,  dissolved  in  three  parts  of  olive-oil.  it  is  nearly  as  firm  as 
bees'-wax,  and  is  ipuch  superior  to  it.     Tne  candles  made  of  this 
wax  yield  a  dear  light  without  smoke ;  but  owing  to  their  being 
rather  costly,  they  are  used  chiefly  by  the  highest  classes  in  China. 
Chi-Tchin,  a  Chinese  writer,  states  that,  in  the  djrnasiyof  Yuen,  when 
the  properties  of  this  wax  began  to  be  known  in  China,  persons  of 
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all  ranks  commenced  using  it,  both  in  medicine  and  domestic 
economy.  The  medicinal  virtues  of  the  wax  are  highly  commended 
by  Tchi-hen  and  other  Chinese  physicians ;  but  their  enumeration 
of  its  curative  properties  too  much  resemble  the  style  of  Culpeper 
and  old  Gerard  to  seem  worthy  of  implicit  belief.  It  is  thought  to 
have  a  wonderful  tendency  to  assist  the  replacement  of  dislocated 
bones,  to  unite  dissevered  nerves,  to  heal  wounds,  to  stop  bleeding, 
and  appease  pain. 

Research  on  the  influence  which  certain  Alimentary  Substances  can 
exercise  on  the  proportion  of  Fatty  Matters  contained  in  the  Blood, 
By  M.  BoussiNGAULT. — ^me  observers  have  stated  that,  under 
certain  circumstances,  the  serum  of  the  blood  assumes  a  milky 
aspect,  caused  by  the  globules  of  fat  held  in  suspension,  and 
that  they  have  met  with  such  milky  blood  containing  as  much 
as  12  per  cent  of  fatty  matter.  Others  have  gone  still  fiirther, 
and  asserted  that  this  proportion  of  fatty  matter  in  the  blood  can 
be  increased  to  an  almost  indefinite  extent  by  feeding  the  animal 
with  fat,  and  that  the  same  phenomenon  is  exhibited  when  the 
animal  is  fed  for  a  sufficient  length  of  time  in  such  a  way  as  to  en- 
courage it  to  fatten. 

I  have  long  wished  to  prove  the  truth  or  falsehood  of  these  posi- 
tions ;  but  as,  in  my  experiments  on  digestion,  I  only  had  occasion 
to  ascertain  the  quantity  of  fatty  matter  absorbed  by  the  intestinal 
canal,  the  subject  was  left  in  such  a  state  of  doubt  as  will,  I  trust, 
be  removed  bv  the  present  series  of  experiments.  The  question 
to  be  decided  is, — Whether  during  the  digestion  of  a  substance 
containing  much  fat,  there  was  any  more  fat  in  the  blood  than  when 
the  animal  was  fed  on  a  substance  containing  no  fat. 

Sandras  and  Bouchardat  have  established,  in  their  work  On 
Digestion^  that  the  nature  of  the  food  did  not  exercise  any  material 
eflfect  on  the  quantity  of  fatty  matter  in  the  blood.  Thus,  whether 
the  food  consisted  of  suet,  hogs'-lard.  or  of  bread  and  broth,  (from 
which  the  fat  had  been  skimmed,)  the  blood  of  dogs  always  con- 
tained from  two  to  three  thousandth  parts  of  fat.  The  presence 
of  this  small  quantity  in  the  blood  of  those  animals  which  had  been 
fed  upon  bread  and  broth  was  explained  by  the  supposition  (whe- 
ther correct  or  not)  that  these  substances  always  contain  a  pro- 
portion of  fat. 

^hese  results  are  confirmed  by  my  researches,  in  so  far  that  the 
..ood  of  birds  on  which  my  experiments  were  tried  always  con- 
fined only  about  four  to  five  thousandth  parts  of  fat.  Like  the 
)hysiologists  above  quoted,  I  have  proved  that  the  blood  of  animals 
^ea  upon  a  substance  containing  little  or  no  fat  always  contained 
he  same  proportion  of  fatty  matter  as  those  animals  which  have 
^'^en  f-^d  upon  fat.  But  I  cannot  with  them  attribute  the  origin 
*h'    at  v^^r^f   V   L-^  forme    case  to  the  small  quantity  of  oily 
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matter  found  in  the  food,  because  I  fomtd  the  same  results  when 
the  animals  were  fed  upon  the  white  of  eggs  or  Btarch,  subetancea 
which  are,  as  nearly  as  possible,  destitute  of  fat.  And,  more  thut 
that,  I  expect  that  I  have  ascertained  that  the  fat  found  in  the 
blood  has  not  for  its  immediate  origin  the  fat  found  in  the  food, 
because  I  found  that  the  blood  of  animals  deprived  of  nourishment 
for  some  days  contains  as  much  fat  as  the  animal  which  had  fed 
upon  lard  or  walnuts. 

The  experiments  were  conducted  as  follows : — 

The  animais  in  each  lot  were  first  deprived  of  food  for  36 
hours.  One  was  then  killed  fasting,  the  others  were  fed  with 
different  kinds  of  food  for  a  definite  time. 

The  blood  was  received  into  a  weighed  capsule,  dried  in  a  stove, 
pounded  and  dried  again.  The  blood  was  conmdered  dry  when  it 
did  not  vary  more  than  a  few  milligrammes  in  an  hour.  I  mentiou 
this  (urcumstance,  because  I  never  could  get  it  so  dry  as  not  to  con- 
tinue to  lose  weight  by  continued  drying.  I  have,  for  instance, 
continued  to  dry  the  blood  for  several  days,  and  it  always  con- 
tinued to  lose  weight — probably  because  it,  during  that  period 
and  at  the  temperature  employed,  experienced  a  slow  combustion. 

The  dry  blood  was  digested  with  ether,  and  the  fat  obtained 
well  washed  with  water,  leaving  a  yellow  substance  with  a  cha- 
racteristic and  disagreeable  odour.  The  fat  of  the  blood  appears 
to  be  identical  with  that  extracted  from  chyme.  The  following 
table  gives  the  results  of  the  experiments ; — 
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Oeographical  distribution  of  the  Cultivated  Plants^  which  are 
used  by  Man  for  Food. — The  culture  of  the  cereals  in  Sweden  and 
Norway  extends  as  far  north  as  the  70th  degree ;  that  is,  a  little 
beyond  the  limit  of  trees.  This  is,  however,  the  only  country  in 
which  they  pass  the  arctic  circle,  by  which  they  are  everywhere 
else  bounded.  In  the  west  of  Siberia  the  cereals  reach  60°  north 
latitude ;  towards  the  east,  only  55° ;  but  on  the  east  coast  they  do 
not  grow  in  Kamstchatka,  or  to  the  51°.  In  America  they  are 
cultivated  as  far  north  as  57°  in  the  Russian  settlements,  but  on 
the  east  coast,  they  do  not  pass  the  50°,  or  at  most  the  52°. 

Barley  is  the  only  grain  which  ripens  at  these  limits ;  next  to  it 
comes  the  oat^  but  the  latter  crop  is  not  so  safe.  The  latter  grain 
is  used  by  man  for  food  in  the  north  of  Scotland,  Norway,  Sweden, 
and  Siberia.  Further  south  rye  begins  to  be  more  generally 
cultivated,  though  it  reaches  as  far  north  as  the  oat  in  Sweden  and 
Norway.  Rye  is  the  principal  grain  grown  in  the  northern  part 
of  the  temperate  zone  in  Middle  Europe ;  that  is,  in  the  south  of 
Sweden,  in  Denmark,  on  the  shores  of  tne  Baltic,  in  northern  Ger- 
many, and  in  a  portion  of  Siberia. 

Next  commences  wheat^  and  the  oat  is  then  less  used  by  man, 
(except  for  his  cattle,)  and  barley  is  made  into  malt.  We  have 
then  a  wide  zone  in  which  wheat  is  grown  to  the  exclusion  of  rye, 
as  in  the  south  of  Scotland,  England,  the  centre  of  France,  part  of 
Germany,  Hungary,  Crimea,  and  the  Caucasus;  also  Ijiose  parts  of 
Central  Asia  where  agriculture  exists.  As  the  vine  grows  in  part 
of  this  zone,  wine  takes  the  place  of  beer,  and  consequently  barley 
is  less  cultivated. 

Wheat  extends  south  imtil  it  is  grown  alongside  of  maize  and 
rice.  This  is  the  case  in  the  Spanish  peninsula,  part  of  the  middle 
of  France — especially  where  it  joins  the  Mediten'anean — in  Italy, 
Greece,  Asia  minor,  Syria,  Persia,  the  north  of  India,  Arabia, 
Egypt,  Nubia,  Barbary,  and  the  Canaries.  In  the  latter  countries, 
maize  and  rice  are  the  usual  crops  towards  the  south,  with  some- 
times the  Sorgho  and  the  Poa  Abyssinica,  Rye,  throughout  these 
two  zones  of  wheat,  is  still  cultivated  at  considerable  elevations ; 
also  the  oat;  but  this  latter  grain  finally  disappears  as  we  go  south, 
on  account  of  the  preference  given  to  barley  for  feeding  horses  and 
mules.  On  the  eastern  coast  of  Asia,  in  China  and  Japan,  on 
account  of  the  deeply  rooted  customs  of  the  country,  our  cereals 
ire  almost  all  abandoned  for  rice,  which  is  also  the  principal  ^ain 
^rown  in  the  southern  provinces  of  the  United  States.  Maize  is 
iiuch  more  general  in  the  remainder  of  this  part  of  America  than 
*  's  in  the  old  continent. 

n  the  torrid  zone,  maize  is  almost  exclusively  grown  in  America, 
..id  rice  in  Asia :  most  probably  these  are  the  original  habitats  of 
o^po  +-V0  grains.     Both  are  equally  cultivated  in  Africa. 

..   ,nQ  ai^n+hprn  TiAmigp]  ^ro  otrpn  whcu  the  tcmpcrature  admits 
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the  CT'owth  of  the  cereals,  they  are  yet  much  more  rare  than  in  the 
northern,  from  the  want  of  civilisation,  and  also  from  the  thinness 
of  the  population.  In  this  part  of  the  globe,  apart  from  these  in- 
fluences, the  colonists  who  settle  in  these  countries  have  great 
influence  over  the  grain  which  is  grown.  Wheat  predominates 
from  the  middle  of  Brazil  to  Buenos  Ayres,  in  Chili,  the  Cape  of 
Good  Hope,  and  in  New  Holland.  In  the  southern  part  of  New 
South  Wales,  and  in  Van  Diemen's  Land,  rye  again  begins  to 
show  itself. 

In  examining  the  variation  made  in  these  zones  by  variation  in 
altitude  above  the  sea,  we  perceive  analogous  changes  to  those 
produced  by  latitude.  For  mstance,  on  the  Andes  in  equatorial 
America,  maize  predominates  between  3000  and  6000  feet  above 
the  sea,  and  occasionally  reaches  1200  feet  higher.  Between  6000 
and  9000  feet,  we  find  the  cereals  of  Europe,  rye  and  barley  high- 
est, and  wheat  lowest. 

The  potato^  within  a  comparatively  modern  date,  has  spread  into 
every  comer  of  the  globe  wherever  agriculture  exists,  and  has 
added  very  materially  to  the  amount  of  food  produced.  In  some 
(unfortunate)  countries  the  potato  has  completely  replaced  the 
latter.  The  potato  extends  to  the  utmost  limit  of  the  growth  of 
the  cereals,  and  may  ever  pass  it  when  early  varieties  are  cultivated. 
In  this  way  the  potato  is  grown  in  Iceland,  and  at  considerable 
heights  on  the  mountains  of  Europe,  where  the  cereals  are  never 
sown.  In  warm  countries  the  potato  degenerates  rapidly,  and  is 
consequently  abandoned,  except  at  sufficient  heights  to  secure  the 
necessary  climate.  Its  culture  is  general,  according  to  Humboldt, 
on  the  equatorial  Andes  between  the  height  of  9000  and  12,000 
feet. 

In  Upper  Peru,  the  qutnoa^  a  species  of  the  genus  chenopodtum^ 
was  commonly  cultivated  before  the  arrival  of  the  Europeans  for 
its  starchy  grains.  The  representative  of  this  plant  in  England  is 
fat'hen^  spinach^  and  suchlike.    The  quinoa  is  now  little  grown. 

Some  species  of  buckwheat  are  much  cultivated  by  the  tribes 
inhabiting  the  central  plains  of  Asia,  whence  undoubtedly  these 
plants  have  been  derived.  The  common  buckwheat  is  the  princi- 
pal food  of  the  peasants  in  Brittany. 

The  population  of  some  mountainous  districts  of  Europe,  as  on 
the  Apennines  in  Italy,  in  Cevennes  and  Limousin  in  France, 
live  part  of  the  year  on  chestnuts.  The  sweet-chestnut  grows 
spontaneously  in  all  the  central  part  of  middle  Europe,  in  Asia 
Minor,  and  on  the  Caucasus.  It  is  also  much  cultivated  beyond 
its  natural  limits.  It  requires  a  very  prolonged  heat  in  summer 
to  ripen  its  fruit.  The  fruit  of  this  tree  is  limited  by  the  cold 
of  the  north  of  England,  and  by  the  warmth  of  Southern  Italy, 
where  it  only  grows  on  the  mountains. 

Between  the  tropics,  in  all  countries  but  little  elevated  ab 
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the  sea,  there  are  many  other  vegetables  which  yield  food  to  the 
human  race.  We  can  only  mention — (1.)  The  banana^  which  is 
grown  in  Syria,  and  which,  on  the  Andes,  reqtdres  a  height  of  not 
less  than  6000  feet,  at  a  mean  temperature  of  18®  to  19°  (C.) 
(2.)  The  date  palm  of  Africa,  where  some  tribes  live  altogether  on  its 
fruit,  and  which  cannot  ripen  its  fruit  beyond  the  39th  parallel  of 
latitude ;  in  Spain  and  part  of  Syria ;  and  would  probably  be  of 
great  importance  in  Southern  Australia.  (3.)  The  cocoa-^tU  tresj 
originally  of  Southern  Asia,  is  now  spread  through  all  intei^tropi- 
cal  countries,  like  the  banana.  It  ^ows  best  near  the  sea,  far 
from  which  it  cannot  be  cultivated.  It  requires  a  temperature  of 
about  75°  (F.),  and  consequently  stops  where  the  cereals  begin.  It 
frunishes  the  inhabitants  of  the  peninsula  of  India,  and  of  the 
island  of  Ceylon,  with  an  important  article  of  food  and  commerce. 
(4.)  The  bread  tree  furnishes  food  for  the  inhabitants  of  the  South 
Sea  Islands,  where  it  originated.  It  has  been  successfully  intro- 
duced into  the  Antilles,  Brazil,  Guiana,  the  Isle  of  France ;  but  it 
cannot  at  present  be  cultivated  beyond  the  22d  or  23d  degree  of 
latitude.  Besides  these  we  can  but  allude  farther  to  the  yam  and 
the  mxmioc. 

The   different   sorts  of  fermented  liquors  which   are  eagerly 
sought  after  by  mankind,  are  derived  from  a  very  great  variety 
of  the  productions  of  the  vegetable  kingdom.     Attention  can  only 
be  particularly  directed  to  the  vine.      The  limits  of  the  growth 
of  the  grape  are  now  much  further  south  than  formerly.     There 
is  abundant  evidence  that  it  was  once  grown  extensively  in  the 
south  of  England,  whereas  there  is  now  no  wine  made  even  in 
Normandy.     This  change  is  not  to  be  attributed  to  the  deterio- 
ration of  the  climate,  as  some  have  pretended,  but  to  the  extension 
of  civilisation,  and    the    consequent    facilities  of  exchange  and 
transport.     These  have  contributed  to  the  abandonment  of  the 
growth  of  such  uncertain  crops  as  the  grape,  and  the  introduction 
of  other  plants  more  suitable  to  the  different  localities  previously 
devoted  to  the  growth  of  the   vine.     The  present  limit  to  the 
grape  commences  on  the  west  coast  of  France,  about  Nantz  (47° 
20'),  from  whence  it  verges  north  to  about  Paris  (49**);  it  then 
runs  a  little  further  north  in  Champaign,  and  upon  the  Moselle 
ind  the  Rhine  to  about  the  51st  degree.      From  whence,  with 
slight  variations,  it  passes  through  Hungary  at  48®,  through  the 
Onmea  to  the  Caspian  sea,  where  it  disappears.     The  southern 
'mit  of  the  vine  is  the  Canary  Islands,  lat.  27°  48',  from  whence 
V  foUcC^s  the  coast  of  Africa  to  Egypt,  a  small  portion  of  which 
t  excludes.     It  is  abundant  in  Persia,  but  does  not  ripen  in  Japan, 
md  would  undoubtedly  thrive  in  China,  only  everything  is  toere 
riven  up  for  tea. 

Tt    he  southern  hemisphere,  and  in  America,  the  cultiyation  of 
k      ^  mo  boa  cinnc«^''«d  '»»  man'«^  "^idcly  distant  points.     la  North 
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America,  where  the  first  settlers  found  several  varieties  growing 
spontaneously,  the  line  bounding  its  growth  on  the  north  stretches 
from  the  banks  of  *the  Ohio  (lat  37**  N.)  to  New  Califomia  (lat. 
38**  N.)  Its  southern  Umit  is  26°  N.  lat.  in  the  Atlantic,  to  32° 
in  New  Mexico.  In  the  southern  hemisphere  the  vine  in  no  part 
reaches  the  40th  parallel.  New  Holland  is  likely  to  be  cele- 
brated for  its  wines,  and  the  Cape  of  Good  Hope  has  long  been 
known  for  its  grapes. 

In  the  mountams  of  Europe  the  vine  is  grown  to  the  height 
of  1000  feet  in  Hungary;  in  the  north  of  Switzerland  800  feet 
higher.  On  the  southern  Alps  it  reaches  the  height  of  2000 
feet;  and  on  the  southern  Apennines,  and  in  Sicily,  perhaps  500 
feet  higher. 

The  localities  and  peculiarities  of  the  oUve^  the  sugar-cane^  the 
coffee-tree^  and  the  teorplantj  are  too  well  known  to  need  any  fur- 
ther remarks ;  but  we  cannot  but  be  struck  with  the  way  in  which 
the  previously  named  vegetable  productions  are  scattered  over  the 
globe,  thus  contributing  in  so  many  different  ways  to  the  well- 
being  of  our  race. 

Task-work  in  England, — By  W.  Burners,  London. — A  very 
large  amount  of  all  kinds  of  farm-work  in  England  is  performed 
by  contract, — so  much  money  for  so  much  work  performed ;  a 
system  which  recommends  itself  to  every  one  acquainted  with  man- 
kind and  labour.  In  the  generality  of  provmces  it  is  termed 
"  task-work,"  but  in  some  "  piece-work,"  m  others  "  grit-work," 
and  in  a  few  instances  only,  by  its  proper  name,  "  contract- work." 
In  this  article  we  shall  abide  by  the  common  phraseology  of  task- 
work. 

A  servant,  if  labouring  under  the  impression  that  he  Is  perfonn- 
ing  more  work  than  he  ought,  not  only  labours  reluctantly,  but 
experiences  the  effects  of  exertion  more  severely  upon  his  physical 
system  than  were  he  actually  performing  a  larger  amount  of  it  in 
a  different  spirit.  The  task-man,  who  makes  2s.  a  day,  will  not 
be  more  fatigued  at  night  than  the  day-labourer  who  makes  only 
Is.  8d.,  the  expense  of  labour  in  both  cases  being  equal;  and  in  the 
majority  of  instances,  not  so  much.  The  reason  of  this  lies  partly 
in  the  mechanical  position  of  the  labourer's  body,  and  partly  in 
the  state  of  his  mind. 

In  practice,  it  is  generally  calculated  that  if  a  labourer  be  able 
to  fill  20  cart-loads  of  manure  per  day,  while  working  at  his  ordi- 
nary rate,  if  he  be  paid  one  penny  per  load^  he  will  increase  his 
exertions  so  as  to  nil  from  24  to  26  of  equal  size,  and  be  able  to 
continue  at  this  increased  rate  without  increase  of  fatigue.  At  every 
other  species  of  work  let  upon  task,  the  same  rule  holds  good. 

Although  the  above  is  the  usual  calculation  of  farmers,  and 
although  servants  view  the  case  in  the  same  light,  yet  there  is. 
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generally,  a  much  greater  actual  difference  than  is  here  stated ; 
for  servants  upon  day-work  very  seldom  perform  the  quantity 
allotted  to  them  according  to  the  acknowledged  standard ;  so  that 
task-work  is  much  cheaper  to  the  farmer  than  day-work  in  the  ma- 
jority of  cases ;  and,  indeed,  more  profitable,  also,  to  servants. 

The  advantage,  and  harmonious  working,  of  the  task-system 
depend  in  a  great  measure  upon  the  practical  knowledge  and 
uprightness  of  the  master.  Where  the  tanner  is  qualified  to  esti- 
mate the  value  of  the  work  irrespective  of  an  opinion  from  the 
labourer,  and  where  the  terms  are  specifically  settled  previous  to 
its  commencement,  there  is  no  danger  to  be  apprehended  from 
consequences.  But  it  too  frequently  occurs  that  masters  have  only 
two  rates  of  wages,  one  which  they  allow  for  day-work,  and  the 
other  for  task-work.  Such  men,  too,  are  not  unfrequently  the 
greatest  advocates  for  the  task-system,  and,  in  every  instance, 
adopt  it.  If  they  think  their  labourers  deserving,  they  pay  them 
the  task-work  rate  of  wages ;  but,  if  otherwise,  they  award  them 
the  smallest  of  the  two  figures.  The  following  example  will  illus- 
trate the  consequences  of  such  a  system  as  this :  — 

A  certain  nobleman  had  a  bailiff  who  was  raised  to  the  steward- 
ship. After  his  promotion,  his  bailiff  was  what  some  modem  land- 
lords would  call  a  *'  useful  man^^^  but  whom  others,  with  more 
propriety,  perhaps,  woula  call  a  "  whip-the-wind  ;^^  and  he  himself 
continued  to  fix  the  price  of  labour.  We  observed  some  of  his 
labourers  one  day  no  more  than  task-work-like  in  their  movements, 
and,  on  riding  past,  took  the  liberty  of  inquiring  how  much 
they  received  for  the  job,  suspecting  that  matters  were  very  differ- 
ent from  what  they  really  were.  On  learning  the  amount,  we 
intimated  our  apprehensions  that  they  would  rail  somewhat  short 
of  the  ordinary  rate  of  day-wages.  They  replied,  that  they 
"  always  received  day-wages  at  had  jobs  of  the  hmd.'^ 

On  another  occasion,  we  took  the  same  liberty  with  the  same 
workmen,  but  found  matters  now  standing  very  differently.  On 
this  occasion  they  were  allowed  loo  much  money ;  and  when  we 
hinted  that  they  were  not  exerting  themselves  so  as  to  make  some- 
thing of  the  job,  they  only  smiled  to  one  another,  and  bluntly 
remarked,  that  although  they  did  so  they  would  not  receive  more 
than  2s.  per  day,  and  probably  spoil  the  next  job  into  the  bargain. 

The  proper  way  is  to  proceed  upon  definite  principles — to  com- 
municate these  to  the  labourer,  and  to  make  him  familiar  with  them. 
Ve  found  that  it  gave  great  satisfaction  to  our  labourers  to  explain 
^  them  how  we  ascertained  the  value  of  their  work,  and  fixed  the 
•'ice.  It  was  a  practical  subject  which  came  home  to  every  one 
I  them,  and  which  the  most  obtuse  was  quick  enough  to  compre- 
^'^"d.  Tell  a  labouring  man,  or  rather  take  his  spade  from  him, 
ti*vi  show  him  that  you  pay  a  certain  price  per  cubic  yard  on  oer- 
*'n  r'^^Ar-failing  cf^nrl»*ioKi.  «>nd  h^  wiU  not  forget  your  lesson^  nor 
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prove  himself  ungrateilil  for  it.  Parties,  it  is  true,  are  liable  to 
err  in  the  induction  of  principles  to  practice ;  but  mistakes  of  this 
kind  will  be  viewed  only  as  venial  onences,  in  cases  where  there  is 
DO  departure  from  the  principle.  Errors  of  this  kind,  in  place  of 
depreciating  the  one  party  in  the  estimation  of  the  other,  will  tend 
rather  to  enhance  the  worth  of  both.  If  unforeseen  circumstances 
occur,  so  as  to  render  the  execution  of  a  job  more  difficult  than  was 
contemplated,  the  labourer  will  exert  himself  to  the  uttermost  of 
his  abilities  to  make  wages,  stimulated  by  a  confidence  that  if  the 
opposite  had  been  the  case,  no  advantage  would  be  taken  of  his 
gam  when  the  next  job  of  the  same  kind  might  be  let  to  him. 

Almost  every  species  of  work  is  capable  of  measurement  suffi- 
ciently accurate  to  protect  the  interest  of  both  parties ;  and  those 
jobs  which  can  only  be  measured  with  difficulty,  are  generally  let 
by  the  "  lump,"  or  so  much  for  finishing  the  job.  Persons  tho- 
rouehly  versant  with  farm-work,  though  not  perhaps  with  task- 
work, will,  on  a  moment^s  reflection,  be  able  to  approximate  very 
closely  to  a  correct  valuation  of  a  job,  allowing  a  man  to  make  a 
given  amount  of  wages  daily.  The  following  account  of  the  prices 
paid  by  us  and  some  others,  will  convey  a  ^neral  idea  of  the 
system,  and  the  expense  of  labour  connected  with  English  agricul- 
ture in  one  of  the  midland  counties,  Huntingdonshire,  supposing 
the  labourer  to  make  2s.  per  day,  exclusive  of  harvest. 

Draining. — Drains  may  be  divided  into  three  classes :  1°.  rivers ; 
2°.  ditches ;  and,  3°.  drains,  properly  so  called. 

1°.  Rivers, — The  straightening  of  rivers,  cutting  of  new  courses, 
and  forming  embankments,  is  generally  done  by  the  cubic  yard,  at 
various  prices,  according  to  the  depth  and  breadth  of  the  cut  or 
embankment,  and  the  quality  of  the  materials  excavated.  The 
principal  amoimt  of  excavation  connected  with  river-work  requires 
wheeling,  the  additional  expense  of  which  is  not  so  great  as  inex- 
perienced workmen  are  apt  at  first  sight  to  apprehend. 

One  man  wheeling  upon  level  planking,  and  removing  the 
excavated  earth  to  the  distance  of  from  15  to  20  yards,  will  keep 
two  men  filling  to  the  depth  of  3  feet,  provided  the  earth  dig 
freely,  and  without  picking,  as  is  generally  the  case  along  rivers 
in  this  country.  The  expense  of  this  may  be  from  2d.  to  3d.  per 
cubic  yard,  according  as  the  earth  is  li^ht  or  heavy.  A  proportional 
increase  of  expense  will  be  incurrea  for  every  additional  15  or 
20  yards  the  earth  has  to  be  removed,  requiring  an  additional 
wheeler. 

Level  planking  at  works  of  this  kind,  however,  is  the  exception ; 
and,  accordingly,  more  wheelers  than  here  stated  will  be  required 
on  the  inclined  plank,  and  a  greater  price  allowed  for  the  yard  in 
proportion  to  the  angle  of  inclination.  Not  only  has  the  earth  to 
be  wheeled  from  the  bottom  of  the  cut  to  the  level  of  the  i  ow, 
after  it  exceeds  three  feet  in  depth,  but  has  also,  for  the  m<  t 
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to  be  raised  to  the  additional  height  of  an  embankment.  The  ex-- 
pense  of  filling,  however,  remains  the  same  so  long  as  the  soil  does 
not  alter,  and  hence  forms  an  index  to  the  whole,  which  can  easily 
be  estimated  upon  the  spot  by  any  practical  man,  when  once  the 
details  of  the  work  are  before  him. 

Where  picking  is  required,  the  additional  expense  may  be  cal- 
culated in  the  same  manner  as  in  the  case  of  wheeling,  unless 
where  the  earth  abounds  in  slaty  stones  which  retard  the  process 
of  filling,  and  thus  create  an  additional  expense  of  perhaps  from  Id. 
to  2d.  per  cubic  yard.  Eock  may  be  removed  at  various  prices,  from 
4d.  to  Is.  per  ton  according  to  quality. 

When  the  embankment  is  small,  or  not  exceeding  3  feet  high, 
and  not  opposed  to  a  rapid  stream,  and  where  wheeling  is  not  re- 
quired, 2a.  per  cubic  yard  may  execute  the  work.  When  opposed 
to  the  influence  of  tides  or  strong  currents,  and  where  the  earth 
has  consequently  to  be  firmly  rammed  and  securely  turfed,  it  may 
cost  from  3d.  to  4d.  For  large  embankments  that  require  wheel- 
ing, the  expense  will  be  regulated  by  the  number  of  wheelers 
required  for  every  two  fillers,  as  formerly  noticed :  in  some  cases  it 
may  be  better  to  have  only  one  filler,  the  wheelers  going  from  30 
to  40  yards.  Extensive  work  of  this  kind  invariably  falls  under 
the  inspection  of  regular  engineers  and  general  contractors ;  and  to 
furnish  particulars  as  to  expense,  properly,  would  require  details 
of  which  our  limits  in  this  article  will  not  admit.  Hmall  embank- 
ments under  3  feet  high,  along  rivulets  and  brooks,  are  perhaps  as 
often  contracted  for  by  the  lineal  yard,  pole,  or  chain,  as  by  the 
cubic,  especially  where  arrangements  are  entered  into  between 
landlords  and  tenants  for  the  execution  of  the  work ;  but  in  all 
cases  of  this  kind  the  solid  contents  always  form  the  principle  to 
regulate  the  expense  of  lineal  measurements. 

2®.  Ditches. — The  expense  of  opening  ditches  is  very  various, 
according  to  dimensions,  and  the  character  of  the  soil  also.  They 
are  almost  invariably  contracted  for  by  the  lineal  yard,  pole,  or 
chain,  which  enables  the  workmen,  many  of  whom  know  nothing 
yet  of  cubic  measurement,  to  ascertain  what  they  are  daily  or 
weekly  making.  . 

Workmen  for  the  most  part  arc  acquainted  with  the  nature  of 
the  soils  in  the  district  where  they  resiae,  but  it  frequently  happens 
that  they  are  called  upon  to  open  ditches  of  a  size  vastly  different 
rom  any  they  have  previously  excavated.  In  all  cases  of  this 
and,  as  well  as  where  the  workmen  were  beginners,  the  practice 
>f  the  country,  so  far  as  we  have  seen,  is  for  tne  workmen  to  take 
•*  few  days'  trial  before  fixing  the  price.  This,  however,  is  an  ex- 
»^mely  objectionable  plan,  more  especially  in  the  case  of  beginners, 
vno  must  always  lay  tneir  account  for  "  an  apprentice  fee,"  accord- 
"^  to  the  maxim  of  the  workmen.  The  comparative  sucoess  of 
'      ivfi^prn^  ^f^n(^^  »1W  p*««ilriT»'r  and  ^''om  time  immemorial  in  this 
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country,  is  no  doubt  to  be  attributed  to  the'  unsuspecting  honesty 
of  parties,  coupled  with  the  prevailing  inability  of  either  to  calcu- 
late the  difference  of  expense  from  tne  difference  of  the  cubical 
contents  of  any  given  length,  as  a  rod,  or  chain.  But  even  in  tho 
case  where  the  workmen  are  governed  by  the  measure  of  a  day^s 
labour,  reference  is  always  had  to  the  quantity  of  materials  exca- 
vated from  any  given  extent,  and  the  amount  of  labour  this  will 
require ;  so  that  the  most  judicious  plan  for  both  master  and  work- 
man is,  to  calculate  beforehand  the  number  of  cubic  yards  in  a 
rod,  or  chain,  and  then  fix  the  price  according  to  the  dimension  of 
the  ditch,  and  the  character  of  the  soil  through  which  it  has  to  be 
opened ;  and  this,  it  may  also  be  mentioned,  is  the  only  method 
by  which  we  can  communicate  an  idea  of  the  expense  of  works  of 
this  kind. 

In  contracting  for  the  cutting  of  a  ditch,  therefore,  the  workman 
has  four  things  to  keep  in  view, — -first^  the  hardness  of  the  soil, 
and  the  ease  and  difficulty  with  which  he  can  lift  a  spadeful; 
secaruij  the  distance  he  has  to  throw  it,  and  the  consequent  size  of 
a  spadeful ;  third,  the  number  of  spadefuls  in  a  cubic  yard,  lineal 
yard,  rod,  or  cham,  or  the  Quantity  he  can  execute  in  one  day  for 
a  given  sum,  or  2s. ;  and  fourth^  the  quality  of  the  workmanship, 
or  the  amount  of  labour  required  to  finish  it  off  agreeably  to  any 
specific  plan. 

1°.  In  the  first  case,  the  amoimt  of  labour  will  depend  principally 
upon  two  considerations.  The  one  of  these  is,  whether  the  earth 
requires  picking  or  not;  and  the  other,  its  adhesive  character. 
Fvr8t.f  the  expense,  when  picking  is  required,  will  be  regulated  by 
the  number  of  spades  to  every  pick,  and  the  difficulty  with  which 
the  materials  can  be  picked  and  thrown  out.  Large  stones  are  not 
such  an  opposing  obstacle  as  small  slaty  ones  to  either  pick  or 
spade.  We  have  paid  from  4d.  to  6d.  per  ton  for  the  former  when 
torown  aside — a  good  bargain  to  ourselves,  and  a  sufficient  remu- 
neration to  the  workmen  for  their  additional  trouble;  but  small 
slate-shaped  fragments  are,  invariably,  a  dead  loss  to  both  parties. 
Secandj  clays  often  adhere  to  the  spade  with  such  tenacity,  that  it 
18  necessary  for  the  workman  to  keep  a  vessel  with  water  beside 
him,  in  which  to  dip  his  spade ;  and,  even  with  the  spade  thus 
moistened,  the  spadeful  sometimes  returns  to  the  bottom  of  the  cut 
with  it,  where  it  can  only  be  removed  by  the  foot.  Such  impedi- 
ments as  this  may  increase  the  expense  from  one-fourth  to  one- 
half. 

2°.  In  the  second  case,  it  is  necessary  to  attend  to  depths  and 
distances.  The  breadth  may  be  such  as  to  require  wheeling,  the 
depth  such  as  to  require  scaffolding,  and  the  accumulation  of  the 
excavated  materials  may  be  on  both  banks,  or  the  whole  may  be 
thrown  to  one  side. 

3<>.  In  the  third  case,  the  cubical  contents  being  known,  t 
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Erincipal  point  for  consideration  is  the  amount  of  wages.  We 
ave  said  2s.,  and,  in  ordinary  cases,  this  being  the  current  task- 
wages,  is  all  that  can  be  reasonably  expected ;  but  in  particular 
cases,  both  in  ditching  and  river  work,  something  extra  is  necessary, 
owing  to  the  heavy  and  sometimes  dirty  character  of  the  work. 
This  IS  usually  allowed. 

4°.  In  cases  where  the  ditch  is  small,  or  within  certain  dimen- 
sions, the  depth  and  accumulation  of  earth,  if  thrown  to  both  sides, 
is  immaterial,  comparatively  speaking,  to  the  workmen ;  but  then, 
in  cases  of  this  kind,  an  additional  amount  of  labour  is  incurred  in 
dressing  the  sides  and  maintaining  them  at  a  proper  angle,  and 
this,  where  there  is  stony  ground  or  tenacious  clays,  is  frequently 
considerable. 

When  the  earth  excavated  from  new  ditches,  again,  has  ulti- 
mately to  be  removed  to  fill  up  the  courses  of  old  ones,  all  that  is 
generally  required  is  to  throw  it  so  far  as  to  prevent  the  possibility 
of  its  sliding  back  into  the  cut.  It  frequently  happens,  however, 
that  it  must  remain  as  an  enbankment  to  prevent  overflowing; 
and  in  that  case  it  has  to  be  turned  up  and  left  in  a  certain  form, 
according  to  agreement,  for  the  purpose  of  being  sown  with  grass- 
seeds.  Sometimes,  again,  the  wnole  of  the  top  spit  is  thrown  to 
one  side,  for  the  purpose  of  growing  a  hedge,  and  the  bottom 
thrown  to  the  other.  All  these  points  increase  the  amount  of 
labour,  and  consequently  of  expense. 

The  actual  expense  of  cutting  a  ditch  of  a  given  size  may  be 
had  from  the  following  three  examples,  in  all  of  which  we  shall 
suppose  the  soil,  in  the  language  of  the  ditcher,  "  a  workable  clay^^ 
neither  adhering  to  the  spade  nor  requiring  picking,  and  the  wages 
2s.  per  day. 

In  the  first  instance,  suppose  the  dimensions  of  the  ditch  to  be  4 
feet  wide  at  top,  1  foot  wide  at  bottom,  and  4  feet  in  depth ;  in 
the  second^  6  feet  wide  at  top,  2  feet  wide  at  bottom,  and  also  4 
feet  deep ;  and  in  the  third^  6  feet  wide  at  top,  1  foot  wide  at  bottom, 
and  5  feet  deep :  the  excavated  earth  in  each  case  to  be  thrown 
to  both  sides  without  trimming.  The  number  of  cubic  yards  in  a 
chain  would  be,  in  round  numbers,  24,  39,  and  44,  respectively. 

In  the  first  and  second  examples,  the  depth  is  the  same,  and  the 
difference  of  the  sides  and  breadth  so  immaterial  to  the  workmen, 
♦hat  both  can  be  executed  at  the  same  expense,  or  at  about  one 
ijenny  per  cubic  yard.  In  the  last  example,  however,  the  depth  is 
JO  increased  that  the  cuMittonal  five  yards  cannot  be  executed  for  fiver 
^nce,  but  will  cost  double  price,  or  twopence  per  cubic  yard.  The 
•▼nense  per  chain,  therefore,  of  each  of  these  examples  may  be 
stated  at  2s.,  2s.  3d.,  and  4s.,  respectively. 

On  some  light  alluvial  and  mossy  soils,  a  man  may  excavate 
''•'>m  30  to  50  cubic  yards  per  day ;  while  on  some  other  stony 
.*.J  nf'iVibon^  p^il«  1?  'o  15  may  he  the  utmost  he  can  attain. 
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3°  Drains  properly  80  called. — These  are  generally  measured  by 
the  lineal  chain  ;  and  the  expense,  as  in  the  cutting  of  rivers  and 
ditches,  will  depend  upon  the  quality  of  the  soil  and  the  depth  to 
which  they  are  placed.  On  clayey  soils,  such  as  the  Oxford  of 
Huntingdonshire,  where  picking  is  seldom  required,  the  expense 
per  imperial  chain  for  opening,  putting  in  pipes,  and  covering, 
supposing  the  depth  to  be  40  inches,  may  run  from  Is.  6d.  to 
Is.  8d.  In  soils  of  a  different  description,  which  require  picking, 
the  cost  may  be  from  2s.  to  2s.  6d.  per  chain.  In  many  soils  of 
this  latter  quality  the  drains  are  frequently  filled  with  broken 
stones.  The  additional  expense  which  this  will  incur  may  be  esti- 
mated on  an  average  at  about  Is.  2d.  per  chain,  including  quarry- 
ing—  or  collecting,  breaking,  and  filling  into  the  dram,  but 
exclusive  of  horsework  and  horseman's  wages.  The  expense  in 
this  case,  including  digging,  would  be  3s.  2d.  to  38.  8d.  per 
chain. 

The  acreable  expense  of  draining  will  of  course  depend  upon  the 
distance  between  tne  drains,  other  things  being  the  same.  If  we 
take  the  distances  at  15,  18,  and  24  feet,  the  depth  at  40  inches, 
the  six  prices  above  stated,  and  the  cost  of  the  average  size  of 
pipes  10s.  per  1000,  then  the  following  three  examples  will  give 
a  general  idea  of  the  expense  per  acre : — 

Example  1. 

Price  per  Total  cost 

cliain.  per  statute  acre. 

Distance  1 5  feet  from  drain  to  drain,  giyiog  about 

44  chains  of  draining  per  acre —  s.    d,   £    s.    d.    £    $.     d. 

No.  1.  To  catting,  piping,  and  coYering,  44  chains  at     16     8    6     0 

...  2904  pipes,  at  10s.  per  1000,         .  .  19    0 

4  15     0 


» 


2.  To  Do.  Do.        44  chains  at     1     8    3  13     4 

Pipes,  (as  before)  .  .  .  19    0 


"    3.  To  Do.  Do.        44  chains  at    2    0    4     8     0 

Pipes,  &c.  .  .  .  .  19     0 


n 


4.  To  Do.  Do.        44  chains  at    2    6    5  10    0 

Pipes,  &c.  .  .  .  .  19     0 


5     2     4 


6  17     0 


6  19     0 


„    5.  To  cutting,  filling  with  stones,  &c.,  44  chains  at    3    2  6  19     4 

*„    6.  To  ...  ...  ...  3     8  8     14 

Example  3. 

Distance  18  feet,  giving  about  36  chains  per  acre — 
No.  1.  To  cutting,  piping,  and  covering,  86  chains  at     1     6    2  14    0 
...  2876  pipes,  at  lUs.  per  1000,        .  .  13    9 


» 


2.  To  Do.  Do.        86  chains  at    1     8    3    0    0 

Pipes,  (as  before,)  .  .  13    9 


3  17    9 


4     8    9 
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Price  per  Total  eoel 

chain.  per  statute  acre. 

9.  dL    £    9.  d.     £    ».    d. 

No»  3.  To  oatting,  piping,  and  ooTeriog,  36  ohaiiis  at    2    0    3  12  0 

Pipes,  &c.  .  .  .  .  13  9 


„   4.  To  Do.  Do.        36  chains  at    2    6    4  10    0 

Pipes,  &o.  .  .  .  .  13    9 


4  15     9 


5  18     9 


„   5.  To  cutting  36  chains,  breaking,  filling  with 

stones,  &c.  .  .  .  .32  5  14     0 

^    6.  To  ...  ...  ...  3     8  6  12     0 

Example  3. 

Distance  24  feet,  giving  about  27 i  chains  per  acre — 

No.  1.  To  cutting,  piping,  and  covering  27 i  chains  at     16    2     18 
...  1815  pipes  at  10s.  per  1000,         .  .  0  18    0 

2  19    3 


8     8  10 


,,    2.  To 

Do. 
Pipes,  (as 

Do. 

Pipes,  &o. 

Do. 
Pipes,  &c. 

Do. 

before,) 

Do. 

• 

Do. 

• 

27i  chains  at 

•  •           • 

27]^  chains  at 

•  •           • 

27^  chains  at 

•  •           • 

1  8 

2  0 
2    6 

2  5  10 
0  18     0 

„    3.  To 

2  15  0 
0  18    0 

«    4.  To 

3  8  9 
0  18     0 

3  18    0 


4     6    9 

„    5.  To  cutting  27 ^   chain   drains,  filling  with 

stones,  &c.,  at      .  .  .  .32  471 

„    6.  To  ...  ...  ...  3     8  5     0  10 

For  any  other  distance  between  the  drains,  the  variable  expense 
may  be  ascertained  from  the  above  tabular  account,  by  doubling 
the  price  for  half  the  distance ;  and  for  double  the  distance  from 
drain  to  drain,  by  taking  half  the  price.  Thus,  12  feet  distant  from 
drain  to  drain  would  be  double  the  expense  of  No.  1,  Example  3, 
=  £5,  ISs.  6d. ;  and  30  feet  distance,  one  half  the  cost  of  No.  1, 
Example  1,  =  £2,  7s.  6d.  per  acre.  The  expense  of  draining  at  21 
feet  distant  from  drain  to  drain,  will  be  half  the  difference  between 
the  second  and  third  examples  added  to  the  third. 

When  the  dimensions  of^the  drain  are  diflferent  from  those  above 
stated,  the  expense  will  of  course  diflfer  also.  On  clay  soils  of  the 
same  quality,  drains  may  be  placed  to  the  depth  of  4  feet  for  about 
6d.  per  chain  more  money.  On  stony  soils,  a  proportionally  greater 
'ncrease  of  price  than  the  ratio  between  the  depths  and  prices 
:n  the  above  examples,  according  to  the  hardness  of  the  soil,  will 

le  required.     When  the  depth  is  only  32  inches,  the  chain  may  be 

'ut  for  about  4d.  to  5d.  less  money ;  and  on  stony  soils,  a  proper* 

lOTiably  greater  deduction  of  price. 

^^^aning  or  scouring  (^ditches  is  generally  done  by  the  chain, 

»ir   4      ^^-'-^n*   mot^P  or^oorHinp.  to  their  size  and  the  state  they  are 
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in.  This  is  a  species  of  work  much  more  difficult  to  estiniate  than 
the  making  of  new  ditches.  The  maxim  here  adopted  by  farmers 
is  to  leave  the  workmen  upon  the  safe  side ;  for  experience  has 
satisfactorily  demonstrated,  that  the  opposite  plan  has  an  infallible 
tendency  ultimately  to  increase  the  expense  of  labour.  Practical 
farmers,  who  can  handle  the  spade,  ana  who  have  cleaned  ditches 
themselves,  can  approximate  so  closely  to  the  mark  as  not  to  suffer 
injury,  and  yet  leave  the  labourer  with  the  lucky  half  of  the  bar- 
gain. Where  the  common  ditches  along  hedgerows,  &c.,  have  been 
cleaned  out  regularly  every  year,  the  price  which  was  given  was  one 
penny  per  chain,  the  breadth  of  the  bottom  being  equal  to  that  of 
the  workman's  spade  or  shovel,  and  proportionally  a  greater  price 
for  a  greater  breadth  of  bottom. 

Levelling, — The  filling  up  of  old  ponds  and  ditches  is  almost  in- 
variably done  by  the  task,  the  former  by  "  lumps,"  and  the  latter 
by  the  chain ;  so  much  for  filling  an  old  pond,  and  so  much  per 
chain  for  filling  an  old  ditch.  In  estimating  works  of  this  kind, 
our  plan  has  always  been,  to  fix,  in  the  first  place,  the  price  per 
cubic  yard  according  to  the  quality  of  the  materials ;  in  the  second, 
to  approximate  as  closely  as  possible  to  the  cubical  contents  by 
taking  the  mean  breadth,  depth,  and  length  of  the  old  banks ;  and, 
lastly,  to  settle  the  price  per  lump,  or  chain,  in  order  to  have  no 
words  on  the  subject  afterwards,  and  to  enable  the  workmen  to 
know  what  they  were  doing  daily. 

In  the  absence  of  roots  or  stones,  ponds  may  be  filled  in  for  one 
penny  per  cubic  yard ;  and  where  wheeling  and  picking  is  required, 
the  additional  expense  may  be  estimated  as  formerly  noticea 
in  river-work.  DitcJies,  from  being  narrower,  can  be  filled  in  for 
less  money,  the  earth  digging  freely.  It  is  seldom,  however,  that 
old  ditches  are  without  hedges  in  this  country ;  and  these  often  so 
overgrown,  as  rather  to  resemble  a  forest  than  a  fence,  and  hence 
the  expense  of  stubbing  them  is  scarcely  any  criterion  by  which 
to  go.  Ordinary  hedges  may  be  stubbed,  and  the  ditches  filled  up, 
a  spit  having  first  been  taken  out  of  the  bottom,  and  a  pipe  put  in, 
for  about  3s.  to  4s.  per  chain.  Where  trees  are  growing  in  the 
hedge-row,  so  much  per  tree  is  allowed  for  stubbing  it  in  addition, 
according  to  its  size. 

Excavated  earth  from  rivers,  ponds,  ditches,  &c.,  for  the  most 
part  require  removal.  Where  the  courses  of  rivers  or  ditches  are 
changed,  the  earth  from  new  ones  is  required  to  fill  up  and  level 
the  old.  This  is  effected  either  by  wheeling  or  carting,  but  gene- 
rally by  the  latter,  when  the  workmen  are  paid  for  filling  by  the 
loaa.  The  expense  of  manual  labour  in  this  case  principally  de- 
pends upon  the  quality  of  the  materials.  A  horse  is  able  to  draw 
a  certain  weight  of  earth  without  reference  to  the  cubical  contents 
of  the  load,  and  therefore  the  strength  of  the  team  and  the  charac- 
ter of  the  road  are  points  for  consideration.    With  good  roads  and 
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ordinary*  farm-horses,  a  load  of  clay  may  contain  from  15  to  18 
cubic  feet — of  alluvial  soil  from  24  to  27 — and  of  peaty  from  30  to 
40.  The  usual  price  per  load  is  one  penny.  A  proportional  in- 
crease is  sometimes  allowed  to  the  horseman  for  emptymg :  thus,  if 
a  horseman  and  his  two  carts  keep  two  men  filling,  the  price  will 
be  l^d.  for  filling,  emptying,  and  levelling.  Where  picking  is 
required,  the  increase  of  expense  may  be  calculated  in  the  same 
manner. 

Paring  and  Burning, — This  old-school  system  of  getting  rid  of 
a  vast  amount  of  vegetable  matter  by  burning  it  in  the  open  air, 
and  hence  turning  it  to  bad  account,  although  fast  gettmg  into 
disrepute,  is  still  practised  to  a  considerable  extent  in  many  dis- 
tricts of  England.  With  the  common  breast-plough,  the  expense 
of  paring,  burning,  and  spreading  the  ashes,  runs  from  30s.  to  508. 
per  acre.  When  pared  by  horse-work  the  turf  is  generally  thicker 
and  more  difficult  to  burn,  and  consequently,  unless  the  weather  is 
very  fine,  the  operations  may  sometimes  cost  nearly  as  much  as 
for  manual  labour,  including  the  wages  of  the  horseman,  as  if  it 
had  been  performed  by  the  breast-plough.  The  cost  of  burning 
and  spreading  the  ashes  in  this  case  may  be  stated  at  from  15s.  to 
258.  per  acre. 

Another  practice  similar  to  the  above  is  the  digging  up  and  col- 
lecting the  banks  of  headlands,  old  borders,  and  everything  of 
the  kind,  into  large  heaps,  and  then  burning  them.  The  labourer 
is  either  paid  by  tne  load,  or  the  cubic  yard  of  ^hes.     The  general 

1)lan  is  the  former,  and  the  average  price  may  be  about  6d.  per 
oad.  Sometimes  the  subsoil  is  dug  up  and  burned,  and  may  cost 
from  6d.  to  Is.  per  load,  according  to  the  quality  of  the  materials. 
Peat-ashes  cost  more  money,  and-may  be  stated  at  2d.  per  bushel, 
or  from  28.  to  2s.  6d.  per  cart-load. 

Spade  Husbandry  or  Culture, — 1°.  Forking. — In  modem  times 
the  spade  and  digging-fork  are  likely  to  supersede  the  plough. 
In  many  counties  of  England,  forking  the  stubble-lands  for  the 
ensuing  fallow-crops  has  been  introduced ;  and  from  the  success 
which  has  attcndea  the  practice,  it  bids  fair  to  become  universal  at 
no  distant  period.  The  work  is  contracted  for  by  the  perch  or 
acre,  and  the  expense  will  depend  upon  the  depth,  natural  quality 
of  the  soil,  and  the  season  of  operation  also.  Some  sandy  and  very 
'^ose  soils  may,  perhaps,  be  more  easily  dug  during  the  latter  part 
n  spring  and  early  in  autumn  than  during  winter ;  but  clayey  soils, 
^n  the  contrary,  in  the  vast  majority  of  cases,  will  be  the  reverse. 
J®.  Digging, — Digging  wheat-stubble,  during  winter,  to  the 
lepth  of  12  inches,  may  cost  from  26s.  8d.  to  60s.  per  acre.  Dig- 
^ng  the  same  over  again  in  spring,  preparatory  to  manuring  for 
;umips,  &c.,  should  it  require  it,  (which  it  seldom  does  if  the  lana  has 
^'^en  effectually  drained,  trenched,  or  subsoiled^nd  put  into  proper 
jp%.  *   xr\\\   >o9f  ^  -Mn  1  -^«    id.  ^o  ^fi<».  ftd.     Digging  grass  and 
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dover  lands,  as  well  as  lands  from  which  green  crops  have  just 
been  removed,  will  require  higher  figures. 

3**.  Trenching. — The  expense  of  trenching  or  digging  two  spit 
deep,  is  much  more  diversified  than  one  spit  digging.  Our  expe- 
rience of  trenching  in  England  has  been  very  limited.  The  lands 
which  we  did  trench  were  of  two  kinds ;  the  first  literally  matted 
with  tree  roots  and  old  stumps ;  and  the  second,  the  same  species 
of  soil,  but  free  of  any  encumorances  of  the  kind.  The  price  of  the 
former  was  from  Is.  to  2s.  6d.  per  perch,  and  the  latter  6d.,  both 
being  18  inches  in  depth. 

In  Scotland  and  Ireland,  our  experience  has  been  much  more 
extensive.  During  two  years  we  were  in  the  latter  country,  in 
the  employment  of  his  Grace  the  Duke  of  Manchester,  we  drained 
and  trenched  upwards  of  60  acres,  at  an  average  expense  of  dC^lO 
per  acre  imperial.  The  soil  was  incumbent  upon  greywacke,  and 
thickly  embedded  with  stones,  affording  in  some  places  more  than 
sufficient  to  fill  the  drains,  and  in  others  about  one-half.  The 
trenching  cost  «f  3,  4s.  per  acre,  and  the  draining  «P6,  16s.  The 
drains  were  cut  30  to  33  inches  in  depth,  and  filled  from  12  to  15 
inches  with  stones.  The  trenching  was  18  inches.  The  expenses 
of  trenching  and  draining,  however,  were  conjunctly  united.  The 
fields  were  trenched  in  spaces  or  lots  of  three  lands  each.  Each 
lot  preceded  the  other,  so  that  the  stones  dug  up  from  the  one 
served  to  drain  the  other ;  the  workmen,  in  trenching,  were  paid 
at  the  rate  of  about  8d.  per  chain  for  the  stones  they  dug  up,  and 
the  breakers  and  fillers,  for  collecting  them,  &c.,  6d.,  or  Is.  2d.  per 
chain  for  stones  altogether,  as  formerly  stated.  The  collecting  and 
carrying  across  the  stones,  and  filling  them  into  the  drains,  after 
being  broken,  was  done  by  women. 

Manure. — 1°.  Compost.  The  collecting  of  materials  for  compost, 
and  the  carting  out  of  the  same  after  being  made,  is  paid  for  by 
the  load :  a  penny  is  allowed  for  filling  in  both  cases,  and  a  penny 
for  spreading ;  and,  generally,  a  halfpenny  for  trimming  the  compost 
hill  when  collecting,  and  the  same  for  emptying,  when  putting  it 
upon  the  field  in  small  heaps. 

The  mixing,  turning,  and  making  of  compost,  is  sometimes  a 
work  of  greater  difficulty  to  estimate  than  the  cartage  of  it  upon 
the  field  afterwards.  This  arises  from  the  character  and  diversity 
of  the  compound ;  and  hence  any  idea  of  a  standard  price  is,  in  most 
cases,  unattainable.  The  general  plan  of  the  country  is  to  appeal  to 
a  trial,  when  parties  cannot  be  guiaed  by  previous  experience.  After 
the  labourer  ascertains  how  much  he  can  perform  in  a  day,  he 
makes  a  proposal  to  his  employer,  which  is  either  accepted  or  modi- 
fied as  he  thinks  the  circumstances  demand. 

When  the  compost  has  simply  to  be  turned  over,  or  only  mixed 
with  farm-yard  manure,  the  amount  of  labour  is  more  easily  ascer- 
tained.    We  always  agreed  by  the  cubic  yard,  measuring  the  hill 
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sometimes  before  it  was  turned  and  sometimes  after,  according  to 
its  quality.  When  fresh  materials  are  added  during  the  process  of 
turning,  it  must  be  measured  after  the  whole  is  finisned ;  but  when 
otherwise,  it  is  better  done  before  the  commencement.  For  the 
former  we  eave  a  penny  per  cubic  yard,  and  for  the  latter  from  a 
penny  to  a  nalfpenny. 

2°.  Farm-yard  manure. — The  filling  of  farm-yard  manure  is 
invariably  paid  for  by  the  load,  and  sometimes  the  whole  amount 
of  manual  labour  in  carting  it  out  from  the  yards.  The  expense 
of  filling  in  the  farm-yard  is  a  penny,  trimming  at  the  dungmll  in 
the  field  to  the  height  of  7  feet,  and  backing  one  of  the  horsemen's 
carts,  one  halfpenny,  and  the  horseman's  nire  for  carting  it  out, 
according  to  the  distance.  The  following  account  of  carting  out 
manure  from  a  farm-yard  during  frosty  weather  will  convey  an  idea 
of  the  whole  expense  of  manual  labour  and  mode  of  procedure. 

In  this  example,  the  distance  between  the  farm-yard  and  field 
was  such  as  to  require  four  teams  to  make  a  full  set,  each  horseman 
having  two  single  carts.  To  man  these  we  found  it  required  five 
men  besides  the  horsemen,  making  a  total  number  of  nine  men  at  the 
work.  Three  of  the  five  men  were  in  the  farm-yard  filling — ^two  at  one 
cart,  and  one  with  a  horseman  at  the  other — and  two  at  the  dung- 
hill, trimming  and  assisting  to  empty.  The  horsemen  were  thus 
5 laced :  one  in  the  farm-yard,  with  his  two  carts  filling ;  one 
riving  out  two  loaded  carts ;  one  returning  with  two  empty  ones ; 
and  one  at  the  dunghill  ejoaptying — himself  one  of  his  carts,  and 
one  of  the  trimmers  the  other.  Each  horseman  went  six  turns  at 
a  yoking,  twelve  at  two  yokings,  making  a  total  of  96  loads  daily 
for  the  eight  carts.  The  expense  of  this,  according  to  the  prices 
already  stated,  would  be  18s.,  or  2|d.  per  load  for  filling,  trim- 
ming, and  carting,  exclusive  of  horse  labour. 

Sometimes,  instead  of  the  manure  being  trimmed  or  thrown  up 
loose  in  the  dunghill  upon  the  field  as  it  is  carted  out,  to  undergo 
immediate  fermentation,  it  is  carted  over,  and  trampled  by  the 
horses'  feet  and  cart-wheels,  to  prevent  fermentation.  In  cases  of 
this  kind,  one  man  upon  the  dunghill  will  be  sufiScient,  and  the  total 
expense  per  load  consequently  2d. 

3''.   Covering  dunghills  with  earth. — When  manure  is  carted  out 

as  above,  it  should  always  be  covered  with  from  six  to  nine  inches 

of  earth.     This  is  sometimes  done  by  the  lump,  sometimes  by  the 

'*od  or  chain,  and  sometimes  by  the  number  of  lands.     Turnip  and 

)otato  binns  are  covered  in  the  same  manner,  and  therefore  we 

shall  include  both  under  this  paragraph.     Contracting  aca»^ing 

o  either  of  these  plans  is  a  very  indefinite  mode  of  procedure. 

'^mghills  and  potato  binns  are  seldom  of  the  same  dimensions  two 

oars  in  succession.     A  cart-load  is  one  thing  to  cover  in  the  case 

^^  i  large  binn,  but  a  very  different  thing  to  cover  in  that  of  a 

....all  oT)A  of  perhapf  ^alf  iht^  oi^a  •  aii(j  the  same  may  be  said  of  a 
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rod  or  a  chain.  The  previous  practice  we  found  had  been  an 
appeal  to  trial,  and  generally  the  parties  were  unable  to  fix  the 
pnoe  until  Saturday  night,  when  payment  was  to  be  made,  at 
which  time  the  whole  was  entered  in  the  books  in  the  gross,  at  so 
much  per  job,  without  any  reference  whatever  to  measurement. 
The  impropriety  of  such  a  system  needs  no  comment.  Its  inju- 
rious effects  upon  the  industrious  habits  of  the  workmen  are  pal- 
Sable.  If  a  farmer  wants  so  many  inches  of  earth  put  upon  a 
unghill  or  potato  binn,  what  can  be  more  simple  than  to  measure 
it  ?  For  instance :  if  six  inches  is  the  depth  required,  then  six 
square  yards  make  one  cubic  yard ;  and  if  nine  inches — only  four 
for  clayey  soils,  where  in  general  three  tramps  of  the  foot  are  re- 
quired to  put  the  spade  into  the  ground :  it  will  require  2d.  per 
cubic  yard  to  finish  the  work  in  a  workmanlike  manner,  and,  when 
the  ground  is  more  easily  dug,  a  proportionally  less  price. 

4®.  Taming  manure  in  yards  or  hills. — The  expense  in  both 
cases  will  depend  upon  the  quality  of  the  manure.  If  the  dung  is 
short,  from  having  already  undergone  considerable  decomposition, 
it  may  be  executed  at  about  three  farthings  per  cubic  yard;  but  if 
otherwise,  and  the  straw  comparatively  fresh  and  difficult  to  sepa- 
rate, a  penny  will  be  found  small  enough.  A  man  will  fill  a  cart, 
containing  1^  cubic  yards  of  such  dung,  with  as  much  freedom  as 
lie  will  turn  over  one  yard  when  confined  to  a  narrow  trench. 

5®.  Manuring^  &c» — The  expense  of  task-work  in  the  manuring 
of  fallow  lands,  either  for  green  or  com  crops,  is  almost  the  same 
as  that  stated  already  in  forming  the  dunghill.  A  penny  per  load 
is  allowed  for  filling  as  formerly,  and  the  same  price  for  spreading. 
Along  with  farm-yard  manure,  guano,  bones,  and  other  artificial 
substances  are  largely  used.  These  are  generally  sown  with  ma- 
chines, but  sometimes  also  by  the  hand,  upon  the  top  of  a  slight 
manure  from  the  farm-yard.     For  hand-sowing  we  paid  sixpence 

Eer  acre,  the  men  sowing  one  drill  at  a  time  or  cast.  When 
orsemen  are  paid  \y  the  task,  it  is  more  convenient  to  agree  with 
them  for  so  much  per  acre  than  per  load.  The  following  two  ex- 
amples will  furnish  an  idea  of  tne  expense  of  manual  labour  per 
acre,  for  laying  down  a  field  in  turnips,  the  work  being  done  by 
the  task ;  the  first  with  mixed,  and  the  second  with  farm-yard 
manure  alone. 

1.  In  this  example,  let  the  quantity  of  manure  be  12  loads  per 
acre  from  the  farm-yard,  and  3  cwt.  of  guano.  The  most  profit- 
able arrangement  in  this  case,  to  avoid  mterruption  and  change, 
would  be  to  employ  seven  men,  four  boys,  and  seven  horses.  Four 
of  the  men  would  act  as  horsemen,  the  first  making  drills — the 
second  carting  out  and  emptying  manure  from  the  dunghill — ^the 
third  covering  manure,  and  thefiurth  with  the  odd  horse  taking  out 
guano,  sowing  seeds,  and  rolling  the  sown  land  with  a  heavier 
roller,  rolling  by  the  turnip-machine  being  seldom  sufficient  pro- 
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perly  to  compress  the  soil.  The  occupation  of  the  other  hands 
womd  be  two  men  filUi^g  ^^^Si  ^^^^  ^^7^  spreading,  and  the  other 
man  sowing  guano.  The  horses  would  accordingly  be  thus  em- 
ployed,— two  pairs  drilling,  one  pair  in  the  dung  carts,  and  the 
odd  horse  at  sundries. 

At  the  commencement  of  the  operations,  it  is  necessary  to  give 
the  first  plough  a  yoking  in  advance,  in  order  afterwards  to  avoid 
confusion  upon  the  head-lands  with  the  dung-carts.  In  distribut- 
ing the  dung  from  the  cart,  some  farmers  take  three  drills  and 
others  five  ;  but  the  former  is  the  most  advantageous  number,  as  it 
admits  of  the  least  possible  loss  by  exposure  of  the  manure  to  the 
influence  of  the  atmosphere,  and  enables  the  horseman  to  proceed 
after  he  has  taken  out  his  end-board  and  righted  his  cart  upon  the 
upsetter  to  empty  without  again  having  to  stop  his  horse  until  the 
load  is  wholly  disposed  of  in  the  middle  drill  of  the  three.  The  four 
boys  spreading,  follow  closely  after  the  dung-carts — one  throwing  out 
and  three  breaking,  one  in  each  drill.  The  third  horseman  follows 
hard  up  covering  with  the  man  sowing  guano  before  him.  The 
fourth  concludes  the  operation  by  sowing  and  rolling.  The  set  will 
easily  finish  4  acres  daily,  giving  two  five-hour  yokings.  The 
expense  per  acre  will  therefore  stand  thus : — 

8.    d. 
Twice  drUling,  at  6d.  per  acre,  .  .  .10 

Emptying  dang,  at  6d.    „        .  .  .  .06 

Sowing  guano,  at  6d.       „        .  .  .  .06 

Sowing  seeds,  &c.  .  .  .  .06 

Filling  and  spreading  12  loads  of  dung,  at  2d.         .  .20 

Total,  .  .  .46 

2.  In  this  example  let  the  quantity  of  farm-yard  manure  be 
18  loads  per  acre.  The  only  alteration  which  will  be  necessary 
in  the  strength  and  arrangement  of  the  set,  will  be  three  men  fill- 
ing dung,  three  carts  carrying  out,  with  an  additional  boy  driving 
the  intermediate  cart  between  the  dung-hill  and  the  field,  and 
also  a  man  or  stronger  lad  to  throw  out  the  manure,  along  with 
the  other  three  breaking.  The  expense  per  acre  will  now  stand 
thus : — 

•.    d. 
Twice  drilling,  at  6d. 
Emptying  dung,  at  6d. 
Sowing  seeds,  at  6d. 
Filling  and  spreading  18  loads,  at  2d. 
Boy  driving  intermediate  cart, 

Total,  .  .        5     U 

Souring  of  seeds. — The  sowing  of  com  and  the  seeding  of  the 
ground  may  be  either  performed  by  manual  labour  or  by  horse- 
work.     In  the  former  casc:^  it  may  be  either  sown  broad-cast  by 
^^  hand,  di^bl^d  bv  dibbling  machines,  and  drilled  or  sown 
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broad-cast  by  barrows.  In  the  latter  case,  horse-machines  are  of 
different  kinds ;  some  are  constructed  for  sowing  broad-cast,  some 
for  drilling,  and  others  for  dibbling.  The  manual  labour  attending 
machines  of  this  kind  is  generally  performed  by  the  horseman  on 
day-wages. 

Where  the  work  is  performed  by  manual  labour,  it  is  usually  done 
by  the  task.  For  sowing  wheat,  barley,  and  oats  broadcast,  we  gave 
2d.  per  acre ;  and  for  grass  seeds  the  same  price — the  sower,  how- 
ever, giving  three  casts  to  the  land  or  ridge,  instead  of  only  two  as 
with  com.  firoad-cast  barrows  are  principally  used  for  sowing 
grass  seeds ;  and  the  expense  will  depend  upon  the  level  nature 
and  softness  of  the  ground,  coupled  with  the  character  of  the  ma- 
chine. Drilling  barrows  are  principally  used  for  sowing  beans, 
and  are  now  almost  entirely  supplanted  by  horse-machines.  Dib- 
bling with  the  old  machines,  when  boys  and  women  dropped  the 
seed  after  the  dibbler,  the  expense  per  acre  varied  with  the  aistance 
between  the  lands,  and  may  be  stated  at  from  5s.  to  7s.  6d.  for 
wheat,  oats,  or  barley ;  and  from  3s.  6d.  to  4s.  for  pease  and  beans. 
Dibbling  machines  are  now  constructed  of  endless  variety,  which 
deposit  the  seed  themselves,  and  which  may,  therefore,  effect  a 
saving  of  about  one-third  of  the  former  price. 

Hoeing.  —  Although  hoeing  com  crops  will  never,  in  all  pro- 
bability, become  the  practice  m  Scotland,  we  may  be  permitted  to 
state  the  price  at  this  place. 

1**.  For  hoeing  wheat  we  paid  from  2s.  6d.  to  4s.  per  acre;  oats, 
2s.  6d.  to  3s ;  and  pease.  Is.  8d.  to  2s.  6d.  Beans,  when  grown 
upon  light  and  kindly  soils,  may  be  hoed  for  the  same  money  as 
pease,  or  from  2s.  to  2s.  6d. ;  but,  upon  many  soils,  when  they  are 
extensively  cultivated,  the  cost  may  be  considerably  higher.  On 
some  stiff  tenacious  clays,  the  expense  of  hoeing  the  first  time 
may  cost  from  3s.  6d.  to  4s.;  and,  for  the  second  time,  from  2s. 
to  3s. 

2°.  Potatoes — When  grown  in  drills,  horse-hoed,  and  scuffled, 
may  be  cleaned  between  the  plants  afterwards  for  about  28.  the  acre. 

3°.  Turnips. — Some  fanners  continue  to  sow  on  the  broad-cast 
system,  but  the  majority  have  adopted  drilling,  although  on  various 
plans, — some  drilling  on  the  flat  at  various  distances  from  12  to 
28  inches  between  the  drills,  others  raising  the  drills  upon  the 
Scotch  system.  All  these  plans  affect  the  amount  of  labour  in  hoe- 
ing, and  consequent  expense. 

When  drilled  in  riages  28  inches  apart,  and  horse-hoed,  the 
price  varies  from  2s.  6d.  to  5s.  per  acre,  or  from  a  halfpenny  to  a 
penny  per  100  yards  of  drill-sowing.  For  the  second' hoeing,  from 
one-half  to  two-thirds  of  the  price  of  the  first  may  be  given  as  a 
general  rule. 

Estimates  by  the  drill  will  be  found  more  convenient  in  practice 
than  by  the  acre ;  for  where  there  are  a  number  of  hoers,  it  sel- 
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dom  happens  that  the  field  can  be  subdivided  into  lots,  partly  from 
the  horse-hoeing  in  front,  and  partly  from  the  size  of  the  plants. 
It  also  saves  a  great  deal  of  measuring.  All  that  the  fanner  has  to 
do,  where  this  plan  is  adopted,  is  to  count  the  number  of  his  drills 
in  every  field,  and  take  a  note  of  them.  Each  hoer  will  look  after 
his  own  number ;  and  where  the  system  of  task-work  prevails,  the 
length  of  each  field  is  accurately  known  by  both  parties,  and  the 
number  of  acres  in  it. 

Harvest-work. — 1°.  Hay-crops, — The  prices  which  we  paid  for 
mowing  ryegass  and  clover,  were  from  20d.  to  2s.,  to  2s.  4a.,  being 
on  an  average  2s.  per  acre.  For  meadow-grass,  from  2s.  6d.  to  2s. 
9d.  For  teddinff  or  shaking  out  meadow-grass  from  the  swathe, 
6d.  per  acre.  For  filling  small  loads  of  hay,  whether  ryegrass  or 
meadow,  2d.  per  load  of  about  10  cwt. 

The  above  prices  are  exclusive  of  an  allowance  of  three  pints  of 
ale  and  two  of  table-beer  daily  for  each  man.  The  usual  wages 
which  workmen  make  during  hay-harvest  are  from  2s.  6d.  to  Ss., 
exclusive  of  ale, — working  extra  hours,  or  from  6  o'clock  a.m.  to 
7  o'clock  P.M. 

2"*.  Corn-crops. — These  are  either  mown  or  reaped.  The  prin- 
cipal breadth  of  wheat,  perhaps,  is  cut  down  by  the  reaping-hook 
and  sickle.  Oats  and  barley  are  invariably  mown,  unless  where 
the  former  is  cut  by  Irish  reapers. 

The  reaping  of  wheat  is  performed  in  a  very  rough  and  hurried 
manner,  leaving,  for  the  most  part,  two-thirdfe  of  the  straw  upon 
the  ground.  We  had  none  reaped  in  this  manner';  but  the  usual 
price,  where  the  wheat  is  standing  upright,  is  from  Ss.  to  lOs.  per 
acre,  and,  when  the  crop  is  lodged,  from  10s.  to  12s.  After 
harvest  the  stubble  is  mown  and  collected  into  heaps  for  about  2s. 
per  acre.  It  is  then  either  carted  home  and  stacked  for  litter,  or 
Dumt  upon  the  field.  The  former  is  the  general  practice.  To 
Irish  reapers  we  gave  from  10s.  to  12s.  per  acre  for  cutting  wheat, 
and  from  9s.  to  10s.  for  oats,  both  crops  being  bulky,  lodged,  and 
cut  low. 

The  operation  of  mowing  wheat  is  performed  differently.     Some- 
times the  mowers  follow  each  other  in  the  same  manner  as  in 
mowing  grass,  which  is  termed  "  mowing*  out  from  the  standing 
com  ;"  sometimes  they  reverse  their  position,  turn  their  left*  hands 
♦o  the  unmown  com,  which  is  termed  "  mowing  up  to  the  stand- 
•ig  com."     Sometimes  two  or  more  mowers  follow  each  other, 
-'ith  regular  sets  of  gatherers,  binders,  and  rakers,  finishing  the 
^ork  as  fast  as  it  is  mown.     For  cutting  wheat  in  this  manner,  the 
*ron  being  of  ordinary  bulk,  we  paid  as  follows :— Mowing,  28. 6d. ; 
^atnering.  Is.  6d.  j  binding  and  shocking,  2s. ;  raking,  6d. — ^Total, 
Js.  6d.     For  heavier  crops  and  lodged,  as  high  as  9s.     Sometimes, 
igain,  the  mowers  go  singly,  each  taking  the  particular  lands  the 
'i^nner  ma^     Kint  proper  to  allot  to  him.     We  gave  the  same 
..  -.^  ppf  a^ .  his  »^laT    ^^    -n  the  other. 
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When  each  workman  eoes  singly  by  himself,  as  in  the  last  case, 
he  has  two  advantages,  ^«<,  the  employment  of  his  wife  and  family, 
if  married — or  a  sister  if  not ;  and,  second^  the  full  benefit  of  tlie 
breadth  of  swathe  which  he  cuts,  which  is  sometimes  considerable, 
for  some  mowers  cut  a  much  narrower  swathe  than  others  do. 

It  has  also  advantages  to  the  master ;  j^rst^  that  men  require  less 
looking  after,  each  man^s  work  appearing  by  itself;  ana,  second^ 
that  when  com  is  much  broken  down  and  lodged,  less  damage  is 
sustained  from  the  mowers'  scythes.  When  four  or  five  scythes 
are  pressing  hard  upon  each  other,  with  scarcely  two  strokes  between 
them,  a  false  stroke  on  the  part  of  the  foremost  is  one  to  all  the 
followers,  so  that  to  go  forward,  if  possible,  without  regard  to  thresh- 
ing or  handling  the  crop,  is  almost  an  excusable  step,  at  least  in 
the  eyes  of  the  labourer ;  but,  when  going  singly,  the  best  plan 
for  the  one  is  the  quickest  for  the  other,  and  which  is,  to  take  the 
com  as  it  lies,  whether  it  be  round  about  or  forward. 

For  mowing,  tying,  and  shocking  oats,  we  gave  the  same  price 
as  for  wheat,  the  crops  being  more  bulky  and  lodged.  Barley  is 
seldom  bound  up  in  sheaves  and  shocked.  It  is  harvested  in  the 
same  manner  as  rye-grass,  and  costs  for  mowing  2s.  to  2s.  6d.  per 
acre.  Mowing  tares  costs  about  2s.  6d.  Hookmg  pease,  3s.  6d. ; 
and  cutting  or  pulling  beans,  from  4s.  to  7s.  per  acre. 

The  above  prices  are  all  stated  exclusively  of  the  allowance  of 
ale  and  beer  already  noticed.  Instead  of  ale,  money  equivalent 
in  value  is  frequently  given  per  acre.  We  gave,  in  one  case,  Is.  2d. 
per  acre.     Sometimes,  again,  an  allowance  of  malt  or    money  is 

fiven  for  the  whole  period  of  harvest,  or  four  weeks,  termed  the 
arvest  month  provincially .     In  some  districts  cider  is  used  instead 
of  ale. 

The  drinking  largely  of  ale  and  cider  is,  perhaps,  peculiar  to 
the  labouring  population  of  England.  The  allowance  made  to  them 
during  harvest  is  no  doubt  well  meant,  and,  to  a  certain  extent, 
absolutely  necessary,  but,  like  all  other  good  things,  the  boon  has 
been  very  much  abused  in  numerous  instances.  Much  more  im- 
portance has  been  attached  to  it  by  both  master  and  servant  than 
sober  inquiry  will  justify.  Hard  work  requires  eating  as  well  as 
drinking,  and  that  of  a  peculiar  quality.  Nothing  of  this  kind  is 
allowed  elsewhere. 

3^  Boot-crops. — The  pulling,  toppmg,  and  tailing  of  mangold- 
wurasel  and  turnips  is  best  done  by  the  drill,  the  same  as  in  the  case 
of  hoeing.  The  following  are  the  prices  we  paid,  but  stated  per 
acre : — Mangold  and  swedes,  5s. ;  globe,  3s.  6d.  For  filling  the 
load  of  bulbs,  one  penny.  The  weight  of  mangold-wurzel  was 
26  tons  per  acre,  swedes  about  30.  A  load  of  the  bulbs  of  the 
former  weighed  17  cwt.,  one  of  the  latter  about  the  same. 

The  prices  in  the  foregoing  account  of  task-work  are  principally 
taken  £rom  the  writer's  private  cash-book.     A  great  many  items 


154  THE  FARMEBS'  NOTE-BOOK. — NO.  XXV. 

have  been  passed  over  as  being  of  too  trivial  a  character,  or  only 
locally  applicable. 

Analysis  of  a  soil  containing  a  large  quantUy  of  sulphate  of 
iron.  By  Dr  A.  Voelcker,  Professor  of  Chemistry,  Royal  Agri- 
cultural College,  Cirencester. — ^A  short  time  ago  a  sample  of  soil 
was  sent  to  me  by  a  friend  for  examination.  The  soil  he  described 
to  me  as  one  of  the  very  worst  that  could  be  met  with,  as  one 
which  would  absolutely  ffrow  nothing  whatever.  He  desired  me  to 
investigate  the  cause  of  its  barrenness,  and  to  point  out,  if  possible, 
a  remedy  by  means  of  which  it  might  be  improved.  On  analysis, 
I  soon  discovered  the  cause  of  its  barrenness;  and  as  this  case  may 
serve  as  an  illustration  of  the  services  which  chemistry  is  capable 
of  rendering  to  the  farmer,  I  think  it  not  unprofitable  to  give  pub- 
licity to  the  subjoined  analysis.  The  sample  of  soil  sent  to  me  was 
taken  from  a  field  belonging  to  Mr  Tongue  of  Torton  Cottage, 
near  Lancaster;  and  the  place  whence  it  came,  Mr  Tongue  repeat- 
edly observed  tiiat  peas  sown  in  it  rotted,  and  naturally  concluded 
that  there  was  something  injurious  in  the  soil. 

This  soil  is  of  greenish-black  colour,  and  contains  nearly  75 
per  cent  of  pure  quartz  sand,  and  very  little  alumina,  for  which 
reason  it  is  very  open.  Mixed  with  water  the  quartz  sand  settles 
first  at  the  bottom  of  the  glass,  and  above  it  a  quantity  of  an 
almost  black  light  organic  matter  was  deposited  after  some  time. 
This  organic  matter,  being  very  light,  remained  floating  in  the 
liquid  a  considerable  time,  and  may  therefore  be  easily  separated 
from  the  quartz  sand  which  settles  very  readily.  "The  watery 
solution  of  this  soil,  when  concentrated,  nad  a  bluish  colour,  and 
deposited,  on  heating,  flakes  of  oxide  of  iron,  assumed  a  brown- 
ish colour,  and  gave,  on  evaporation,  a  residue  which  turned  black 
on  burning,  and  gave  off  a  smell  of  burning  organic  matter. 
The  proportion  of  organic  matter  soluble  in  water  appeared  to  be 
considerable.  Chloride  of  barium  produced  at  once  a  heavy  white 
precipitate  in  the  watery  solution;  and  ammonia  a  greenish  precipi- 
tate, which,  collected  on  a  filter,  rapidly  changed  its  colour  into 
red-brown.  Red  prussiate  of  potash  produced  an  abundance  of 
beautifully  blue-coloured  precipitate. 

These  reactions  indicate  the  presence  of  a  considerable  quantity 
of  sulphate  of  protoxide  of  iron  in  the  organic  matter  of  the  watery 
solution  of  the  soil. 

Some  of  the  substance,  insoluble  in  water,  moistened  with  mnri- 
^•ic  acid,  gave  off  a  strong  smell  of  sulphuretted  hydrogen,  which 
^ds  escaped  under  effervescence ;  the  black  colour  of  the  insoluble 
)art  in  water  disappeared  in  a  great  measure  on  the  addition  of 
nuriatic  acid. 

^r  ^flier  part  of  the  insoluble  matter  (in  water)  of  the  soil, 
io«^r.      ^xi  a  clo?Ad  iila^'iium  crucible,  turned  coaly,  and  gave  off  a 
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very  strong  smell  of  burning  sulphur.  Heated  afterwards  in  an 
open  platinum  dish,  all  the  orgamc  matter  burned  awaj,  and  the 
quartz  sand,  mixed  with  a  portion  of  oxide  of  iron,  which  gave  a 
red  colour  to  the  mixture,  remained  behind. 

The  following  results  were  obtained  on  the  quantitive  analysis 
of  this  soil : — 


PART  SOLUBLE  IN  WATER. 


Salphate  of  protoxide  of  iron, 

Sulphate  of  lime,                .... 

Alkkline  salts  (chiefly  sulphates). 

Soluble  silica,                     .... 

6.41 
0.35 
0.62 
0.13 

Organic  matter,                  .... 

0.93 

PART  INSOLUBLE  IN  WATER. 

Organic  matter  and  sulphur  driven  off  by  heating  the  part  insoluble 
in  water  to  a  red  heat,                   ....        9.05 

Oxide  of  iron,                     .... 

5.45 

Alumina,            ..... 

0.80 

Phosphoric  acid,                 .... 
Carbonate  of  lime,              .... 

0.03 
0.24 

Carbonate  of  magnesia,      .... 
Insoluble  siliceous  matter,  chiefly  quartz  sand. 

0.57 
.      75.11 

99S9 


I  need  hardly  observe,  that  the  quantity  stated  of  organic  matter 
in  this  analysis  must  be  regarded  as  only  an  approximation,  and 
that  the  iron,  calculated  as  per-oxide,  was  not  contained  as  such  in 
the  soil,  at  least  not  for  the  greater  part. 

The  large  amount  of  sulphurous  acid  given  off  by  heating  to 
redness  the  part  of  the  soil  which  was  insoluble  in  water,  would 
make  it  appear  that  the  greater  part  of  the  iron  was  contained  in 
the  soil  as  bi-sulphuret  of  iron  or  iron  pyrites ;  and  the  evolution 
of  sulphuretted  hydrogen  by  muriatic  acid,  and  the  change  of  the 
black  colour  of  the  residue  into  a  lighter  colour,  shows  likewise  the 
presence  of  a  quantity  of  sulphuret  of  iron — a  combination  which  is 
easily  decomposed  by  weak  acids. 

In  order  to  determine  quantitively  the  whole  amount  of  sul- 
phur present  in  any  form  in  this  soil,  I  oxidised,  weighed,  and  dried 
a  quantity  of  it,  by  means  of  fuming  nitric  acid,  and  determined 
the  quantity  of  sulphuric  acid  thus  produced,  as  sulphate  of  barytes. 
In  this  way  I  found  that  100  parts  of  dry  soil  contained  as  much 
sulphur,  in  various  combinations,  as  that  15.81  per  cent  of  sulphuric 
acid  were  formed  when  the  sulphur  was  completely  oxidised. 

Sulphate  of  iron,  or  green  vitriol,  a  salt  which  is  considered  very 
injurious  to  vegetation,  is  produced  by  the  oxidation  of  the  iron  py- 
rites, which  is  present  in  the  soil  in  considerable  quantities.  Wnen 
iron  pyrites  is  exposed  to  the  air,  it  slowly  absorbs  oxygen,  and  is 
converted  into  sulphate  of  iron  and  sulphuric  acid,  which  acid,  in  con- 
tact with  decaying  vegetable  matters,  parts  with  its  oxygen  to  the 
carbonaceous   matter,   giving  rise  to   various   organic  combina- 
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tions,  and  to  sulphuret  of  iron  (Fe.  S.),  substances  which  are  all 
very  injurious  to  vegetable  life. 

Sulphate  of  iron  is  easily  decomposed  by  cj^uicklime,  and 
changed  into  oxide  of  iron  and  sulphate  of  lime  (gypsum), 
two  substances  which  are  found  in  all  fertile  soils.  Quicklime, 
further,  is  known  to  destroy  an  excess  of  organic  matter.  The 
application  of  quicklime,  with  perfect  drainage,  therefore,  would  be 
an  easily  available  means  by  which  a  soil  of  similar  composition  as 
that  analysed  can  be  rendered  fertile.  The  consequent  application 
of  clay-marl,  if  at  hand,  would  be  a  further  means  of  iraprovinff 
the  fertility  of  such  a  soil,  as  it  tends  to  render  it  more  solid  and 
tenacious. 

Manuring  Trees,  By  Mr  P.  MACKENZIE,  West  Plean,  Stirling. 
— In  the  ^^  Theory  of  Horticulture^^  we  are  informed  that  wood,  pro- 
perly so  called,  and  liber  or  inner  bark,  consist,  in  exogensj  of  the 
perpendicular  system  for  the  most  part,  while  the  pith  and  external 
rind  or  bark  are  chiefly  formed  of  the  horizontal  system.  The  two 
latter  are  connected  by  cellular  tissue,  which,  when  it  is  pressed 
into  thin  plates  by  the  woody  tubes  that  pass  through  it,  acquires 
the  name  of  medullary  rays.  It  is  important  for  the  due  explana- 
tion of  certain  phenomena  connected  with  cultivation,  to  understand 
this  point  correctly,  and  to  remember  that,  while  the  perpendicular 
system  is  disti^ibuted  through  the  wood  and  bark,  me  norizontal 
system  consists  of  pith,  outer  bark,  and  the  medullary  process 
which  connect  these  two  in  exogens^  and  of  irregular  cellular  tissue 
analogous  to  medullary  rays  in  endogens  ;  so  that  the  stem  of  a  plant 
is  not  inaptly  compared  to  a  piece  of  linen,  the  horizontal  cellular 
system  representing  the  woof,  and  the  woody  system  the  warp. 

Although  investigators  in  natural  science  diner  in  their  opinions 
respecting  the  mode  in  which  vegetables  receive  certain  substances 
into  their  composition,  and  fittea  for  their  wellbeing,  some  say  by 
the  leaves,  others  by  the  leaves  and  roots,  yet  they  agree  that  car- 
bon and  nitrogen  are  of  great  importance  to  promote  healthy 
vegetation ;  and  it  ought  to  be  the  business  of  cultivators  to  secure 
a  supply  of  sufficient  food  for  the  trees  under  their  care.  This  is 
not  always  easily  accomplished ;  but  much  might  be  done  that  is 
not  done  to  promote  healthy  plantations. 

It  is  well  known  that  forest  trees,  such  as  oak,  elm,  plane,  beech, 
&c.,  will  not  thrive  long  in  certain  soils  if  they  want  what  they 
should  have.  They  show  marks  of  decay,  and,  if  not  prevented, 
will  soon  require  the  axe  to  be  laid  to  their  roots. 

Some  time  ago  I  sent  a  notice  to  this  Journal  how  some  trees 

might  be  improved  by  applying  liquid  manure  to  their  roots.     I 

^i^ve  since  made  a  few  experiments  and  observations  how  sudi  trees 

uight  recover  their  health  and  become  useful  and  ornamental  to 

•»o8f  wb'^  pna%e«**  +l^pfB-     The  want  of  proper  nourishment  either 
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to  vegetltbles  or  animals  soon  shows  itself  in  one  way  or  another ; 
and  food  applied  even  in  a  rough  way  is  to  all  appearance  greedily 
received,  when  animated  beings  are  in  want  of  it.  The  trees  we 
intend  to  make  a  few  remarks  upon,  had  fallen  into  a  languid  state 
through  want  of  food ;  or,  in  other  words,  the  soil  appears  to  have 
been  worn  out  by  means  of  the  crop  that  grew  upon  it.  In  a  hol- 
low part  of  the  wood,  where  some  elms  and  other  trees  were  planted 
some  years  ago,  symptoms  of  decay  manifested  themselves  in  a 
very  prominent  form, — such  as  the  leaves  turning  yellow  early  in 
the  season,  and  falling  off,  when  others  in  a  more  healthy  state 
remained  longer  to  perform  the  office  assigned  them.  Leaves  in 
such  a  state  make  little  wood  for  the  tree  that  bears  them :  the 
young  shoots  apparently  never  ripened  their  wood,  for  many  of 
them  died^  and  the  trees  altogether  had  a  decaying  appearance. 

The  hollow  ground  was  used  to  put  rubbish  in  that  came  from 
the  garden  and  other  places.  It  was  thought  at  first  that  the  rub- 
bish would  kill  the  trees,  by  burying  the  roots  too  deep ;  but  much 
that  was  put  there  was  of  vegetable  origin,  which  soon  decom- 
.  posed,  ana,  being  of  a  porous  nature,  did  not  prevent  the  air  from 
reaching  the  roots ;  and  instead  of  injuring  the  trees,  they  soon 
began  to  show  signs  of  improvement.  Their  health  recovered 
rapidly ;  their  leaves  expanded  in  length  and  breadth ;  their  shoots 
did  the  same  ;  and  their  leaves,  instead  of  being  the  first  to  droop 
in  the  autumn,  continued  to  hold  on  as  long  as  most  deciduous  trees 
do.  From  these  observations  we  may  learn,  that  even  old  trees 
may  be  made  to  have  a  healthy  old  aee:  and  youns:  ones  that  have 
Bet  Waturelj  in  their  grow4,  frorl  ^ant  o^  proV  soil  to  grow 
in,  or  some  deficiency  in  the  constituent  parts  of  the  soil,  may  be 
made  either  by  liquid  or  solid  food  to  resume  a  healthy  state,  and 
may  live,  from  veneration  to  generation,  a  shelter  and  an  ornament 
in  the  place  which  they  occupy. 

Some  may  be  ready  to  ask  the  question,  how  such  rough  treat- 
ment and  rough  materials  could  benefit  forest-trees  ?  Perhaps  the 
answer  may  be  best  given  from  a  late  number  of  this  Journal, 
where  it  is  said  that  ^'  all  the  decaying  organic  substances  present 
in  the  soil  are  principally  derived  from  the  two  chief  constituents  of 
organised  being,  woody  fibre  (including  starch,  gum,  sugar)  and 
protein  compounds.     The  composition  of  the  former  is  either 


C  24 

H  21 

0  21 

OrC  12 

H  10 

0  10 

Of  the  latter,  C  40 

H  31 

0  12 

N  5 

Now,  in  whatever  way  the  decay  of  these  substances  in  the  soil 
be  conceived,  the  main  products  being  humic,  ulmic,  and  crenic 
acids,  there  will  always  be  a  large  excess  of  hydrogen,  which,  being 
in  the  nascent  state,  has  all  its  properties  unweakened.  It  is, 
moreover,  set  free  amidst  a  decaying  and  porous  organic  substance, 
with  a  limited  access  of  air,  and  at  a  low  temperature — conditions 
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essential  to  effect  the  productions  of  ammonia,  and  to  prevent  that 
of  nitric  acid.  The  decaying  organic  matter  sets  free  carbon, 
hydrogen,  oxygen,  and  a  little  nitrogen.  The  carbon  obeying  its 
strongest  tendency  in  this  condition,  forms  carbonic  acid,  in  so  far 
as  it  can  find  oxygen  enough  present  in  the  air  which  is  continually 
circulating  through  the  porous  soil.  The  small  remainder  of  car- 
bon, if  a  sufficiency  of  oxygen  cannot  be  procured,  will  combine 
with  part  of  the  hydrogen,  and  hence  the  quantity  of  carburetted 
hydrogen  in  marshy  places,  and  stagnant  waters.  The  remainder 
of  the  hydrogen  takes  the  nitrogen  simultaneously  liberated  from 
the  plant,  and  also  from  its  intimate  mixture  with  the  oxygen  in 
the  atmospheric  air,  and  thus  ammonia  is  formed.  This  ammonia, 
the  extraordinary  affinity  of  which  for  humic,  ulmic,  and  crenic 
acids,  is  well  known,  combines  immediatelv  with  part  of  the  decay- 
ing substances,  when  still  in  the  state  of  humus,  either  extracting 
or  producing  himiic  and  ulmic  acids,  with  which  it  forms  humate 
ana  ulmate  of  ammonia  so  extremely  soluble  in  water,  and  fit  for 
progressive  decomposition  within  the  cellular  tissue  of  the  plants.^' 
There  are  few  crops  cultivated  either  in  the  field  or  the  garden, 
but  the  ground  in  which  they  are  intended  to  grow  receives  pre- 
paration in  one  shape  or  other ;  and  why  should  the  soil  in  which 
forest-trees  are  intended  to  come  to  maturity  remain  an  exception 
to  the  general  rule  ?  It  will  be  of  little  service,  in  every  case  to 
break  up  the  soil  for  young  plantations;  for,  in  some  soils, 
trenching  before  planting  appears  to  do  little  good ;  but  in  most 
places  where  water  is  abundant,  forest-trees  seldom  make  much 
progress,  and  often  does  more  harm  than  good ;  so  that  draining 
IS  often  of  great  advantage  where  young  plantations  are  making : 
the  difference  in  the  appearance  of  the  trees  showing  plainly  enough 
which  soil  the  plants  delight  in. 

Even  in  very  poor  soils,  forest-trees  might  receive  more  nourish- 
ment than  they  commonly  obtain.  By  the  mode  in  which  they 
are  treated,  they  are,  in  a  great  measure,  deprived  of  two  sources 
of  fobd.  Firat^  From  that  which  they  might  receive  from  the 
decay  of  the  vegetables  among  which  they  live.  It  is  a  very  poor 
soil  indeed  that  has  no  herbaceous  plants  of  some  sort  or  another 
covering  the  surface  of  the  earth  Into  which  the  young  plants  have 
been  put ;  and  their  annual  decay  must  afford  some  nourishment  to 
'be  young  plants  when  they  have  room  to  grow ;  but  by  means  of 
aick  plantmg,  the  coarse  herbage,  among  which  the  young  forest- 
rees  are  put,  gets  in  a  manner  smothered,  and,  like  other  plants, 
■vill  not  turive  when  shut  out  from  light  and  air,  so  that,  in  a  short 
^»me,  they  are  deprived  of  life  by  the  shade  of  their  more  lofty 
neighbours ;  and  their  arborous  companions  suffer  in  their  turns, 
-'hen  part  of  their  nourishing  supply  is  cut  off. 

Secondy  From  what  they  mignt  receive  from  themselves,  there 
.^^  fa^  '^•ilt^T'of/x'^'  nf  pianta.  A«nm  tb«  growcr  of  the  pine-apple 
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to  the  pangy,  but  knows  something  about  the  value  of  leaves  as  a 
manure ;  and  the  annual  fall  of  the  leaf  must  help,  in  a  great 
measure,  to  manure  forest-trees.  This  source  of  nourishment  is 
also  much  curtailed  by  means  of  thick  planting :  a  tree  that  has 
room  to  grow  will  produce  a  much  greater  supply  of  leaves  than 
trees  that  are  crowded  together.  In  the  one  case,  the  trees  that 
have  room  to  grow  may  be  almost  feathered  to  the  ground  with 
branches  in  a  healthy  state,  bearing  abundance  of  leaves ;  in  the 
other  may  be  seen  a  few  branches  struggling  for  existence  near 
the  top  of  the  tree,  while  the  under  branches  are  dead,  and  dying, 
injuring  the  trunk  with  their  rottenness,  without  imparting  nourish- 
ment to  the  roots. 

The  Qtumtity  of  Ammonia  in  the  Atmosphere,  By  Fresenius, 
in  the  AnnaUa  de  Chimie. — Many  eminent  chemists,  with  Liebig 
at  their  head,  have  attempted  to  show  that  the  atmosphere  contains 
as  much  ammonia  as  plants  require  :  they  have  also  very  nearly, 
if  not  positively,  affirmed  that  no  other  supply  than  that  so  fur- 
nished was  necessary  to  vegetation.  Without  entering  into  any 
discussion  as  to  the  truth  of  the  latter  part  of  this  position,  the 
experiment  detailed  in  the  following  paper  by  Fresenius  is  not 
without  interest,  as  being  the  most  careful  attempt  to  ascertain  the 
absolute  quantity  of  ammonia  present  in  the  atmosphere. 

Liebig,  in  his  Agricultural  Chemistry^*  says  that  he  has  failed 
to  detect  ammonia  in  the  air  by  any  of  the  usual  processes,  but 
that  he  obtained  it  by  examining  ram  and  snow  water.  Liebig, 
however,  only  proved  the  presence  of  ammonia,  without  ascertain- 
ing its  relative  quantity. 

Graeger,  as  quoted  in  Johnston's  Agricultural  Chemistry^  con- 
cluded that  5,000,000  lb.  of  air  contained  3  lb.  of  carbonate  of 
ammonia :  "  This  determination,"  says  Johnston,  "  is  open  to  cor- 
rection and  confirmation."  f 

Mulder  says,|  '^  It  is  impossible  that  plants  should  obtain  their 
ammonia  from  this  source — that  the  quantity  of  ammonia  in  the 
atmosphere  is  exceedingly  small,  and  that,  in  fact,  it  should  not 
take  any  higher  rank,  as  regards  organic  nature,  than  the  many 
other  substances  accidentally  mixed  in  minute  quantity  with  the 
atmosphere.  The  atmosphere  contains  a  quantity  of  ammonia, 
which  as  yet  it  has  not  been  foimd  possible  to  weigh,  and  which, 
to'organised  nature,  is  but  of  secondary  importance." 

As  already  remarked,  we  shall  not  here  enter  into  any  discussion 
respecting  the  importance  of  ammonia,  further  than  tnat,  in  our 
opinion,  tne  truth  lies  midway  between  Liebig  and  Mulder.  We 
will  now  proceed  with  the  paper  of  Fresenius,  as  far  as  it  is  inte- 

*  Affrie.  Chemit.,  4th  ed.,  p.  44.  +  Lectures,  2d  ed.,  p.  275. 

t  Chemiitry  of  Animal  and  Vegetable  Physiology,  p.  102. 
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resting  to  the  general  reader.  He  quotes  the  experiment  by 
Graeeer  above  referred  to,  and  also  some  by  Kemp,  an  Irish 
chemist,  who  seems  to  have  obtained  a  quantity  more  than  eleven 
times  as  great  as  Graeger  had  found. 

Fresenius  arranged  two  sets  of  apparatus.  By  means  of  the 
one  he  examined  the  air  during  the  night,  and  by  the  other,  that 
of  the  day. 

The  experiment  was  continued  during  forty  days  of  the  months 
of  August  and  September  1848.  Of  these  forty  days,  seventeen 
were  fine,  thirteen  cloudy,  and  ten  rainy ;  of  the  nights,  fourteen 
were  fine,  eighteen  were  cloudy,  and  eight  rainy.  The  quantity 
of  air  which  daily  passed  through  the  apparatus  was,  in  the  month 
of  August,  about  87,640  cubic  inches;  in  September,  about  40,000 
cubic  inches.  The  air  which  passed  through  the  apparatus  during 
the  forty  nights  was  nearly  the  same  in  amoimt. 

The  following  table  shows  the  result : — 

In  100,000  parts— 

Graeger  obtained  of  ammonia,  0*333  =  carbonate  of  ammonia,    0*938 

Kemp                 do         do.  3*880  =                  do.                 10*870 

Fresenius,  during  the  day,  0*098  =                  do.                   0*283 

do.        during  the  night,  01 69  =                  do.                   0*474 

Averaging        .        .        .  0133  =                  do.                   0*876 

These  results  are  in  the  following  proportions  :-^ 

Fresenius. 

, ' , 

Day.  NighU  Grae^r.  Kemp. 

1  1*7  3-4  37-5 

Fresenius  concludes  with  the  following  remarks  : — 

I  am  far  from  over  estimating  the  value  of  my  experiments,  though  I  hare  taken 
the  utmost  possible  care  to  insure  accuracy.  However,  I  cannot  but  conclude  that 
previous  researches  have  given  much  too  large  a  result.  If  the  calculations  of 
M.  Marchand  be  admitted  to  be  correct,  then  the  whole  atmosphere  will  weigh 
5,263,623,000,000,000,000  kilogrammes  ;  and  of  this,  supposing  my  experiments  to 
be  correct,  the  air  will  contain  4,079,042  kilogrammes  of  ammonia. — (Kilogrammes 
2.206  lb.  troy.) 

There  is  one  result  of  these  experiments  which  is  deserving  of 
some   notice.     It  appears  that  the  air  during  the  night  contains 
nearly  double  as  much  ammonia  as  it  does  during  the  day.     Should 
future  research  corroborate  this  result,  we  would  conclude,  not  as 
Fresenius  has  done,  "  that  the  dew  which  falls  at  sunrise  dissolves 
the  ammonia  accumulated  during  the  day  and  night  previous," 
)ut  that,  during  the  night,  vegetation,  for  want  of  the  assistance 
)f  sunshine,  is  not  able  to  decompose  the  ammonia,  and  which  con- 
sequently accumulates.     Should  this  difference  in  the  constitution 
•f  the  air  be  established  by  future  researches,  it  will,  we  think^ 
istablish  the  usefulness  of  the  atmospheric  ammonia,  in  opposition 
'y  Mulder,  without,  however,  establishing  its  paramount  import- 
.Tiofl  IP  TiJiinfojnp^  \)Y  T.iQ^'or     This  view  of  the  case  is  strength- 
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ened  by  a  precisely  similar  variation  having  been  observed  in  the 
carbonic  acid  of  the  atmosphere.  M.B. 

Murphy^s  Farmers  Class-Book,* — This  little  work  has  been 
written  in  the  belief  that,  if  we  would  build  up  the  edifice  of  sound 
agricultural  knowledge,  the  foundation  must  be  laid  in  school.  It 
is  adapted,  therefore,  to  the  youthful  pupil,  and  it  is  intended  that 
he  should  make  it  his  study  along  with  the  other  elementary  works 
which  then  engage  his  attention.  In  establishing  an  agricultural 
school  near  Dublin,  the  author  experienced  the  want  of  a  class- 
book,  which  might  safely  be  placea  in  the  hands  of  agricultural 
students,  and  the  present  treatise  is  intended  to  supply  that 
desideratum.  The  theory,  science,  and  practice  of  agriculture  are 
successively  treated  of,  and  all  the  subjects' which  claim  the  atten- 
tion of  farmers  passed  in  review.  The  principles  of  sound  agri- 
culture seem  to  be  clearly  laid  down  in  simple  and  perspicuous 
language ;  and  each  chapter  is  followed  by  a  series  of  questions, 
on  the  plan  that  has  been  long  familiar  to  teachers  in  other  ele- 
mentary works. 

We  are  not  ourselves  sanguine  that  an  improved  race  of  farmers 
will  be  reared  by  any  information  they  may  obtain  in  school ;  but 
it  may  be  useful  to  put  such  works  as  the  present  into  the  hands  of 
young  people  to  increase  their  store  of  useful  knowledge.  Such  as 
are  inclmed  to  use  a  regular  text-book  for  that  purpose,  will  find  this 
little  work  well  calculated  to  answer  the  end.  We  shall  extract 
the  chapter  on  flax,  as  a  specimen  of  the  way  in  which  the  author 
handles  his  subject:  — 

It  is  asserted  that  the  sum  of  nearly  six  millions  sterling  is  annually  paid  by  the 
United  Kingdom  to  foreign  countries  for  flax  and  flax-seed;  and  although,  in  order  to 
produce  such  an  enormous  quantity,  it  would  be  necessary  to  withdraw  a  vast  extent 
of  land  from  the  cultivation  of  corn,  yet,  as  it  is  probable  that  the  price  of  oats  after 
a  few  years  will  be  very  low,  and  especially  as  the  soil  and  climate  of  this  country  are 
peculiarly  suited  to  the  cultivation  of  flax,  and  as  the  preparation  of  it  for  market 
affords  a  great  deal  of  employment  suited  to  the  farmer's  family,  it  is  well  deserving 
of  his  serious  attention. 

Flax  thrives  best  on  a  deep,  dry  loam,  not  too  elevated  ;  but,  by  careful  prepara- 
tion, good  crops  may  be  produced  on  almost  any  kind  of  land,  not  excepting  eren 
bog. 

The  proper  place  in  the  rotation  is  after  a  com  crop,  which  was  grown  on  lea,  or 
on  land  manured  for  a  green  crop. 

The  preparation  of  the  land  consists  in  ploughing  or  digging  it  deeply  in  the 
autumn;  cross-ploughing,  harrowing,  and  rolling,' in  the  beginning  of  April,  leaving 
the  land  quite  level,  and  carefully  collecting  and  removing  all  root-weeds. 

The  Belfast  Flax  Society  gives  the  preference  to  Riga  seed.  The  best  season  for 
sowing  is  the  beginning  of  April.  The  seed  is  to  be  sown  broad-cast,  at  the  rate  of 
two  and  a  half  bushels  per  statute,  or  four  per  Irish  acre,  which  is  a  large  quantity ; 
but  thick  sowing  is  necessary  in  order  to  produce  a  fine  and  even  sample.  Tlie  seed 
may  be  covered  with  a  light  grass-seed  harrower,  or  fine  bush  harrow,  and  rolled. 

*  The  Agricultural  Imtructor,  or  Famur'i  Clau-Booh;  being  an  attempt  to  instil 
the  principles  of  correct  agricultural  practice  into  the  minds  of  the  rising  generation 
•f  Farmers.  Adapted  to  the  use  of  schools  and  young  farmers.  By  Edmund  Mur- 
PHr,  A.B.     Dublin:  James  M*Glashan. 
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The  after  mana^ment  consists  in  keeping  the  crop  free  from  weeds. 

Early  in  Angast  the  flax  will  be  fit  for  prilling,  which  is  indicated  by  the  straw 
assuming  a  yellowish,  and  the  seed  a  brownish  hue,  and  by  the  decaying  of  the  leaves 
on  the  lower  part  of  the  stem. 

In  pulling,  the  taller  may  be  separated  from  the  shorter  flax,  by  laying  hold  of  each 
handful  high  up,  and  afterwards  pulling  that  which  remains.  The  roots  should  be 
even,  which  the  puller  may  effect  by  pressing  each  handful  against  his  breast. 

As  the  crop  is  pulled,  if  the  intention  be  to  water  it  immediately,  it  should  be 
rippled — that  is,  the  seed-vessels  pulled  off  by  drawing  the  tops  through  an  iron  comb. 
It  is  then  to  be  tied  in  small  compact  sheaves,  and  taken  to  the  pit,  which  should  be 
excavated  in  clay  land,  and  in  such  a  situation,  if  possible,  that  the  water,  after  steep- 
ing the  flax,  may  be  made  to  flow  over  the  land  beneath  it.  In  this  pit  the  flax  is  to 
be  placed  in  a  slanting  position,  roots  downwards,  and  the  tops  loaded  with  sods  or 
stones,  so  as  to  keep  fdl  beneath  the  surface  of  the  water.  A  small  rill  should  run 
into  the  pit  during  the  time  the  flax  is  being  steeped. 

In  ten  days  or  a  fortnight,  more  or  less,  according  to  the  nature  of  the  water  and 
state  of  the  weather,  the  ^^  retting"  process  will  have  been  effected,  which  may  be 
known  by  the  woody  part  separating  cleanly  from  the  fibre.  It  is  then  to  be  care- 
fully raised,  and  left  for  a  short  time  on  the  bank  to  discharge  the  water,  and  then  to 
be  taken  to  a  field  of  short  grass,  and  spread  thinly  and  very  evenly,  where  it  may 
lie  for  a  fortnight  or  so,  being  turned  so  that  both  sides  may  be  equally  bleached ; 
and,  when  quite  dry,  and  the  woody  part  easily  separates  from  the  fibre,  it  is  to  be 
taken  up,  tied  in  sheaves,  and  stacked,  and  is  then  ready  for  the  further  process  of 
beetling  and  scutching. 

The  seed,  with  the  seed-vessels  called  *'  bolls,"  being  separated  from  the  fiax  by  the 
ripple,  and  riddled  to  remove  leaves,  &c.,  are  to  be  spread  in  the  sun,  or  should  the 
weather  be  wet,  under  cover,  and  kiln-dried,  so  that  no  danger  of  their  heating  is  to 
be  apprehended,  and  then  stored  for  feeding  cattle,  for  which  they  are  of  great 
value. 

When  it  is  intended  to  save  flax-seed  for  sowing,  the  flax  must  be  allowed  to  be- 
come a  little  farther  advanced  towards  maturity  before  it  is  pulled.  It  is  then  to  be 
stocked,  not  being  tied  in  sheaves,  and,  when  quite  dry,  it  is  tied  in  sheaves,  and  may 
be  threshed,  or  stacked  and  threshed  at  any  future  period,  and  watered  the  follow- 
ing spring  or  summer.  This  is  called  the  "  Courtrai  system;*'  but  it  does  not  appear 
to  be  gaining  ground  in  this  country. 

The  average  crop,  on  ground  of  medium  quality,  and  carefully  cultivated,  may  be 
stated  to  be  40  stones  of  marketable  flax  per  statute,  equal  to  65  per  Irish  acre. 

Baynhird's  Agriculture  of  Suffolk.* — We  have  been  much  grati- 
fied by  the  perusal  of  the  Messrs  Raynbird's  Agriculture  of  Suffolk, 
Miscellaneous,  desultory,  and  diffuse,  it  puts  us,  notwithstanding, 
in  possession  of  much  useful  information,  and  gives  a  very  accurate 
idea  of  the  state  of  husbandry  in  the  interesting  county  to  which 
it  refers.  The  nucleus  of  the  work  is  a  Keport  on  the  t  armine  of 
Suffolk,  which  was  approved  of  by  the  Royal  Agricultural  Society 
of  England,  and  printed  in  their  transactions.  The  additional 
matter  in  the  present  volume  consists  of  a  review  of  the  former 
state  of  agriculture  in  the  county — the  opinions  of  different  cor- 
respondents upon  the  present  state  of  Suffolk  agriculture — memoirs 
of  celebrated  agriculturists,  or  agricultural  mechanists,  including  a 
ife  of  the  well-known  Arthur  Young — a  description  (illustrated 
^ith  wood-cuts)  of  the  agricultural  machines  invented  or  manu- 
factured in  the  county — farmers'  clubs — the  agricultural  labourer, 

*  On  the  Agricultvre  of  Suffolk.  By  William  and  Hugh  Ratnbird.  Including 
wiie  Report  to  which  the  prize  '^'^  awarded  by  the  Royal  Agricultural  Society  of 
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&c.  Both  Tusser  and  Young  were  connected  with  the  county  of 
Suffolk,  the  family  of  the  latter  havinff  long  resided  on  their  estate 
at  Bradfield  Combust,  near  Bury  St  Edmunds ;  and  Tusser,  though 
bom  in  Essex,  soon  came  to  reside  in  Catwade,  a  hamlet  of  Bran- 
thaniy  near  Ipswich. 

When  court  'gan  frown,  and  strife  in  town. 
And  lords  and  knights  saw  heavy  sights, 
Then  took  I  wife,  and  led  my  life 

In  Suffolk  soil. 

Then  was  I  fain  myself  to  train 
To  learn  too  long  the  farmer's  song. 
In  hope  of  pelf,  like  worldly  elf, 

To  toil  and  moil. 

When  wife  could  not,  through  sickness  got. 
More  toil  abide  so  nigh  sea-side. 
Then  thought  I  best  from  toil  to  rest. 

And  Ipswich  try. 

Suffolk  has  long  been  distinguished  for  the  excellence  of  the 
agricultural  machines  invented  or  manufactured  there.  The  modem 
improvements  in  agricultural  machinery  may  be  said  to  consist  of 
the  following  points ;  and  instruments  in  which  they  are  carried 
into  effect  are  admirably  constructed  by  the  celebrated  firms  of 
Ilansome,  Garrett,  and  Hurwood: — 1.  fhe  substitution  of  steam 
or  horse  power  for  manual ;  2.  A  reduction  of  the  horse  or  hand 
power  required  to  work  the  various  machines;  3.  The  substitu- 
tion of  wrought  or  cast  iron  for  wood ;  4.  The  introduction  of  the 
lever  principle ;  5.  Making  a  machine  serve  different  purposes  at 
the  same  time ;  6.  Making  it  serve  different  purposes  at  different 
times ;  7.  Making  it  portable,  and  hiring  it  out  as  a  matter  of 
business.  The  portion  of  Messrs  Kaynbird's  work  relating  to 
machinery  is  eminently  instructive;  and  the  descriptions  are 
rendered  quite  intelligible  by  numerous  well-executed  wood- 
engravings. 

The  collection   of  local  words  is  peculiarly  interesting.     It  is 

impossible,  however,  to  read  them  without  being  struck  with  the 

fact,  that  a  very  small  proportion  of  them  are  strictly  local.     Many 

of  them  are  words  in  general  use  in  English  literature;  and  not  a 

'^,w,  which  the  authors  seem  to  suppose  peculiar  to  Suffolk,  are 

ually  well  known  in  the  south  of  Scotland.     In  fact,  the  words 

fined  to  the  county  seem  to  be  very  few  ;  and  the  provincialisms 

^ably  consist  more  in  the  modes  of  pronunciation  than  in  the 

f  peculiar  vocables. 

sketch  of  harvest  customs  concludes  this  curious  volume ;  and 

of  these,  we  must  be  permitted  to  say,  we  should  be  well 

i  to  learn  had  become  obsolete.     They  are  "  more  honoured 

breach  than  the  observance."  Their  great  object  seems  to  be 

ert  the  agricultural  labourer  into  a  beer-barrel ;  a  species  of 

^AL. — OCTOBER  1849.  M 
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conjuration  for  which  we  should  he  disposed  to  give  him  ample 
credit,  without  any  special  festival  set  apart  for  the  purpose. 

Thomson! 8  Meteorology?' — Most  of  our  readers,  we  feel  assured, 
will  he  gratified  by  the  appearance  of  the  volume  whose  title  is 
given  below.  Such  a  work  has  been  long  needed  ;  for,  with  the 
exception  of  articles  in  Encyclopaedias,  often  brief  and  unsatisfac- 
tory, we  have  no  distinct  work  on  the  subject  of  meteorology,  and 
no  complete  and  comprehensive  view  of  the  present  state  of  the 
science.  The  materials  for  a  treatise  of  this  kind  are  ample,  but 
they  are  spread  over  a  very  wide  surface,  and  are  to  be  sought  for 
in  periodicals  and  scientific  works,  for  the  most  part  published  on 
the  Continent,  and  from  other  sources  by  no  means  of  easy  access 
to  the  general  public.  In  this  wide  fiela  the  author  has  laboured 
most  assiduously,  and  has  brought  together  a  mass  of  useful 
information,  which  is  judiciously  digestea  and  arranged,  and  pre- 
sented in  such  a  form  as  cannot  fail  to  prove  interesting  and 
instructive. 

This  is  a  subject  in  which  all  are  more  or  less  interested.  The 
farmer,  and  every  one  who  has  to  do  with  country  operations, 
soon  learn  to  become  practical  meteorologists  ;  and  such  a  work  as 
the  present  is  eminently  calculated  to  improve  their  powers  of 
observation,  by  making  them  acquainted  with  the  principles  to 
which  the  appearances  thev  witness  ought  lo  be  referred.  How 
extensive  and  useful  the  field  of  investigation  this  subject  lays 
open  to  the  man  of  science  1  Yet  neither  m  a  practical  nor  scienti- 
fic point  of  view  can  it  be  said  to  have  made  much  progress  of  late 
years.  A  husbandman  in  the  days  of  Virgil  was  nearly  as  well 
acquainted  with  the  prognostications  of  the  weather  as  a  husband- 
man of  the  present  aay ;  and  although  the  philosopher  may  now 
have  accurately  ascertained  the  weight  and  composition  of  the 
atmosphere,  the  laws  of  heat  and  moisture,  and  may  have  detected 
many  curious  particulars  in  electrical  and  other  phenomena ;  yet 
he  must  confess,  that  he  is  still  in  ignorance  of  the  great  laws  by 
which  meteorological  changes  are  regulated,  and  unable  to  predict 
at  any  one  moment  what  will  happen  the  next.  Yet  we  cannot 
help  thinking  that  Arago  has  spoken  too  decidedly  of  the  future, 
when  he  savs,  that  whatever  majr  be  the  progress  of  the  sciences, 
meoer  will  the  savant  who  is  conscientious  and  careful  of  his  reputa- 
tion, speculate  on  a  prediction  of  the  weather.  "  The  time  will 
come,  says  Seneca,  "  when  the  most  profound  secrets  of  nature 
^^all  be  unveiled,  and  when  posterity  shall  be  astonished  that  fit 
iimple  explanations  of  grand  phenomena  should  for  so  long  ha^ 
\(^x\  concealed.'**     The  most  that  can  be  asserted,  is  that  we  ha 

Introduction  to  Meteordogi     B'  ^wid  Purdib  Thomson,  M.D.  Wm.  Blftoki 
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not  yet  penetrated  the  secrets  of  i?ieteorology ;  that  we  have  not 
hitherto  succeeded  in  tracing  the  effect  to  its  cause  in  many 
atmospheric  phenomena.  But  we  are  not  entitled  to  affirm  that 
this  is  a  matter  which  is  placed,  by  the  very  nature  of  things, 
beyond  the  range  of  human  knowledge.  All  experience  tends  to 
an  opposite  conclusion.  New  lights  are  often,  sometimes  most 
unexpectedly,  breaking  in  upon  us,  our  instruments  are  improving, 
our  powers  of  refined  analysis  increased,  every  day  we  occupy  a 
higher  vantage  ground.  What  more  subtile  agent  in  nature  than 
electricity?  Can  anything  be  imagined  more  intangible  and 
elusive  ?  Yet  has  it,  in  some  respects,  been  brought  completely 
within  the  grasp  of  the  philosopher ;  it  has  been  made  our  hand- 
maid, and  compelled  to  execute  many  domestic  offices.  The  same 
agent  that  embroils  the  sky,  armed  Jove  with  his  terrors,  and  pro- 
duces all  the  "  dread  magnificence  of  heaven,"  has  been  rendered, 
by  the  talismanic  wand  of  science,  as  innocuous  and  docile  as  an 
infant,  introduced  into  our  kitchens  and  parlours,  and  set  quietly 
to  work  in  turning  our  spits  and  clocks.  After  this,  how  shall  we 
set  a  limit  to  human  discovery  even  in  this  difficult  field  of  inves- 
tigation? Experience  may  establish  a  more  certain  cojinexion 
than  it  has  hitherto  done  between  certain  signs  and  subsequent 
changes;  and  we  may  learn  from  appearances,  from  which  we 
now  infer  nothing,  to  predict  with  more  or  less  certainty  what 
alterations  are  about  to  take  place  in  the  atmosphere ;  the  day 
may  come  when  we  may  be  able  to  foretell  the  state  of  the  weather, 
as  certainly  as  the  dervish  on  the  top  of  the  Giant's  mountain 
announces  the  approach  of  rain,  when  he  sees  a  small  dark  cloud 
rising  over  the  waters  of  the  Euxine  or  Propontis.  But,  as  it  is, 
the  uncertainty  that  attends  all  such  matters,  has  no  doubt  dis- 
couraged many  able  investigators  from  giving  a  practical  direction 
to  their  inquiries ;  while  it  has,  at  the  same  time,  led  not  a  few 
ingenious  minds  to  have  recourse  to  the  most  fanciful  theories 
and  wild  conjectures  to  account  for  the  appearances  they  witnessed. 
The  history  of  almanacs  would  form  a  curious  record  of  human 
ignorance  and  presumption.  We  wish  Dr  Thomson  had  devoted  a 
chapter  to  the  subject ;  it  forms  part  of  the  history  of  meteorology, 
on  which  he  might  have  been  more  copious.  The  celebrated 
French  naturalist,  Lamarck,  carried  these  speculations  to  a  greater 
extent  than  most  others  of  whom  we  have  heard.  For  a  long 
period  he  published  almanacs  in  which  the  state  of  the  weather 
throughout  the  year  was  most  explicitly  set  forth.'  The  event 
seldom  failed  to  falsify  his  predictions ;  but  so  far  from  being  dis- 
couraged at  this,  it  had  merely  the  effect  of  making  him  modify 
his  theory,  and  start  anew  with  undiminished  confidence.  Weather 
prophets  are  still  numerous,  and  no  experience  of  past  failure  will 
put  a  stop  to  their  vaticinations. 
.  Dr  Thomson  goes  carefully  over  the  whole  extent  of  his  subject, 
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and  gives  an  interesting  detail  of  facts  illustrative  of  it.  His 
object  has  been  rather  to  present  his  readers  with  all  that  is  cer- 
tainly known,  than  to  indulge  in  any  theories  or  speculations  of 
his  own.  The  number  of  anecdotes  and  narratives  which  he  has 
inserted  illustrative  of  the  different  points  discussed,  renders  his 
work  very  interesting  to  the  general  reader,  irrespectively  of  its 
more  strictly  scientific  information.  He  introduces  the  subject  by 
a  brief  sketch  of  the  surface  of  our  globe  and  its  motions  through 
space.  The  composition  of  the  atmosphere,  its  figure,  specific 
gravity,  &c.,  next  engage  attention.  The  following  notices  refer 
to  the  sufferings  of  travellers  from  rarefied  air : — 

The  brothers  Gerard,  in  their  trayels  among  the  Himmalehs,  fVeqnently  felt  the 
inconvenience  of  atmospheric  rarity.  One  of  them  thus  describes  his  feelings: — 
"  Our  elevation  was  now  upwards  of  15,000  feet,  althongh  we  had  ascended  in  com- 
pany with  the  river  against  its  current.  Here  only  began  our  toils,  and  we  scaled 
the  slope  of  the  mountain  slowly  ;  respiration  was  laborious,  and  we  felt  exhausted 
at  every  step.  The  crest  of  the  pass  was  not  visible,  and  we  saw  no  limits  to  our 
exertions.  The  road  inclined  at  an  angle  of  30°,  and  passed  under  vast  ledges  of 
limestone.  The  projections  frowned  above  us  in  new  and  horrid  forms,  and  our  situ- 
ation was  different  from  anything  we  had  experienced.  Long  before  we  got  up,  we 
were  troubled  with  severe  headaches,  and  our  respiration  became  so  hurried  and 
oppressive^  that  we  were  compelled  to  sit  down  every  few  yards;  and  even  then  we 
could  scarcely  inhale  a  sufficient  supply  of  air.  The  least  motion  was  accompanied 
with  extreme  debility,  and  a  depression  of  spirits  ;  and  thus  we  laboured  for  two 
miles.''  Lieutenant  Wood,  at  Pamer  in  Central  Asia — the  Bam-i-duniah,  or  roof  of 
the  world,  (N.  lat.  37°  27',  £.  long.  73*"  40')  perhaps  the  most  lofty  plateau  on  the 
globe — endeavouring  to  break  the  ice  on  the  lake  of  Sirikol,  to  measure  its  depth, 
fbund  a  few  strokes  with  the  axe  exhausted  the  men,  and  continued  work  was 
impracticable.  Mr  Green  and  Mr  Rush,  who  ascended  in  a  balloon  in  September  1838, 
to  the  height  of  27,136  feet,  or  5}  miles  above  the  sea — the  greatest  altitude,  we 
believe,  yet  attained— felt  comparatively  little  inconvenience,  though  the  first  11,000 
feet  were  ascended  in  7  minutes.  This  arose  evidently  from  the  almost  absolute 
repose  of  the  body.  Mr  Rush  suffered  only  from  the  cold,  and  Mr  Green  felt  his 
respiration  hurried  only  when  he  exerted  himself.  Captain  Batten  says  the  feelings 
experienced  by  him  on  the  Nittee  Pass  were  fkr  more  severe  than  angina  pectoris. — 
p.  19. 

The  following  suggestions  for  safety  during  a  thunder-storm,  it 
may  be  usefid  to  remember : — 

Sedulously  avoid  all  conductors  of  electricity.    Do  not  shelter  under  treed,  nor 

come  near  them  ;  the  great  majority  of  accidents  arise  from  want  of  this  precaution. 

Do  not  handle  or  be  very  close  to  metallic  bodies — a  servant  cleaning  a  silver  fork  at 

a  window  during  a  thunderstorm,  the  prongs  being  outward,  was  struck,  but  not 

killed  ;  a  young  lady,  during  the  same  storm,  sewing  near  a  window,  was  thrown 

from  her  seat  and  experienced  a  glow.    The  centre  of  the  room,  if  a  metallic  lustre 

is  not  pendant,  is  safer  than  any  other  part  of  the  apartment.     It  is  not  safe  to  be 

between  the  window  and  door  or  fireplace,  where  there  is  a  current  of  air.    A  bed 

is  the  securest  retreat  ;  so  all  ye  who  fear,  and  fail  to  derive  pleasure  mingled  with 

iwe,  in  beholding  this,  the  grandest  of  nature's  meteors,  ensconce  yourselves  within 

he  woollen  folds,  and,  sunk  in  your  downy  couch,  if  ye  cannot  fall  into  gentle  slum- 

vers,  think  at  least  that  you  enjoy  comparative  safety  1     M.  Arago  recommends  that 

he  bed  should  be  suspended  by  silken  cords,  and  instances  the  case  of  a  female  ser- 

ant  who  was  killed  by  lightning  on  September  27,  1819,  at  Confolens,  Charente, 

^hile  in  bed  ;  a  gentleman  asleep  in  bed  at  Harrowgate,  was  kiUed  by  lightning  on 

September  29,  1772,  while  his  wife  reposing  by  his  side  was  not  awakened.     An 

-pen  field  is  a  place  of  little  danger  ;  if  the  clothes  are  wet,  the  additional  safety  is  a 

"ffl^iept  recom7"epda*»'>»»    ***'♦  o^^e-^e,  do  n^t  let  them  drj  upon  your  body.  Etery- 
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thing  considered,  it  is  safer  to  be  in-doors  than  ont,  daring  a  thunder-storm;  females 
and  children,  from  statistical  tables,  enjoy  greater  impunity  than  males.  The  danger 
is  much  increased  by  proximity  to  the  storm. — ^p.  292. 

Dr  Thomson  concludes  his  highly  interesting  and  useful  work 
with  the  following  remarks : — 

In  drawing  to  a  close  this  feeble  attempt  to  raise  upon  a  multitude  of  facts,  a 
science  connected  by  generalities,  the  author  would  observe  that  there  is  much  yet  to 
be  done.  The  meteorology  of  the  present  epoch  is  very  different  from  that  of  Aris- 
totle and  his  pupil  Theophrastus,  or  even  that  of  the  early  years  of  the  present  cen- 
tury. The  unwearied  labours  of  a  goodly  host  distributed  over  the  globe,  watching 
every  cosmical  phenomenon,  and  recording  at  stated  times  their  observations,  have 
been  already  amply  rewarded  ;  and  we  look  forward  with  no  small  expectation  to 
^  coming  events"  which,  in  the  discoveries  of  Faraday,  may  be  said  to  have  "  cast  their 
shadows  before.''  The  various  meteors  described  are  not  the  offspring  of  separate 
causations,  but  functions  of  common  principles.  The  intimate  connexion  and  agency 
of  heat  and  electricity  is  apparent  in  the  tout  ensemble  of  the  science.  The  former  is 
the  primum  mobile  of  meteorology,  and  oxygen,  nitrogen,  and  hydrogen,  the  elements 
with  which  it  operates. 

Botanical  Landscape-gardening.  By  Mr  David  Gorrie,  Annat 
Cottage,  Perthshire. — In  the  history  of  British  landscape-gardening, 
from  the  time  when  the  close  of  the  civil  wars  between  the  houses 
of  York  and  Lancaster  favoured  the  development  of  peaceful  arts, 
to  the  commencement  of  the  present  century,  few  traces  can  be 
found  of  the  influence  which  botanical  science  is  fitted  to  have  on 
the  arrangement  of  the  landscape-gardener's  materials.  The  royal 
gardens  of  Nonsuch,  laid  out  in  the  time  of  Henry  VIII.,  "  con- 
tained only  two  or  three  species  of  shrubs  and  fruit  trees."  In  the 
Dutch  style,  which  was  displayed  in  the  days  of  King  William, 
geometrical  forms  were  more  attended  to  than  botanical  variety ; 
and  in  the  labyrinths  and  shorn  trees  and  hedges  which  had  been 
fashionable  for  some  time  previous  to  the  expulsion  of  the  Stuarts, 
botany  met  with  still  fewer  marks  of  regard.  ''  Knots  and  mazes," 
when  "cunningly  handled,"  were  considered  as  the  cliief  agents  in  the 
beautifying  of  gardens.  Rare  plants,  when  introduced,  were  regarded 
more  as  curious  than  as  scenic  objects.  In  the  time  of  Queen 
Anne,  vegetable  sculpture  fell  into  disrepute,  and  wild  scenery  was 
introduced  into  gardens  for  the  sake  of  novelty  and  contrast ;  but 
indigenous  trees  and  shrubs  were  alone  consistent  with  the  avowed 
character  of  such  episodical  landscapes.  In  tlie  various  phases 
which,  in  the  progress  of  its  development,  the  modem  style  assumed, 
the  botanical  characters  of  trees  and  shrubs  met  with  but  a  limited 
share  of  attention.  The  classical  gardens  of  Kent,  the  smooth 
lawns  and  circular  clumps  of  Brown,  the  beautiful  drawings  of 
Repton,  and  the  pleasingly  picturesque  scenery  of  Knight  and 
Price,  were  all  called  into  existence  with  little  reference  to  the 
researches  of  such  eminent  naturalists  as  Toumefort  and  Linnaeus. 
The  promulgation  of  the  natural  system  of  botany, — the  newest 
system,  and  yet  the  oldest,  for  its  rudiments  are  contained  in  the 
first  chapter  of  the  oldest  book  in  existence, — prepared  the  way 
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for  the  introduction  of  a  new  era  in  landscape-gardening ;  and  that 
era  may  date  from  the  time  of  John  Claudius  Loudon,  and  more 
especially  from  the  publication  of  his  Hbrtvs  Britannicus^  and  Arbo- 
retum et  Fruiicetum  Brttanmcum.  This  last  magnificent  work  sup- 
plied a  want  that  had  become  more  and  more  felt  as  botanical 
science  made  progress ;  it  constituted  a  guide  to  that  knowledge 
of  trees  and  shrubs  which  the  landscape-gardener  now  finds  it 
necessary  to  possess. 

Landscape-gardening  may  be  practised  without  any  direct  refer- 
ence to  the  science  of  botany.  In  one  sense  it  is  entirely  indepen- 
dent of  this  science.  It  has  too  much  connexion  with  the  ethereal, 
the  poetical,  and  the  spiritual,  to  be  under  subordination  to  the 
rules  of  any  earthly  science  whatever.  It  aims  at  gratifying  that 
love  of  beauty  and  that  perception  of  sublimity  which  are  natural 
to  the  soul  of  man.  And  the  soul  may  be  impressed  with  the  pre- 
sence of  the  sublime  when  the  object  contemplated  is  a  wild  rugged 
scene  in  which  native  trees  alone  appear,  far  more  readily  than  if 
trees  known  to  be  brought  by  the  hand  of  man  from  foreign  climes, 
were  to  show  themselves  as  component  parts  of  the  landscape.  So, 
also,  the  beauty  of  native  objects  is  most  appreciated  by  that  soul 
which  seeks  for  beauty  alone.  Such  objects  speak  not  of  the 
intruding  hand  of  art.  They  excite  not  ideas  connected  with 
materialism.  They  are  loved  because  of  their  own  inherent 
beauty, — 

How  sweetly  blooms  the  gay  green  birk, 
How  rich  the  hawthorn's  blossom  ! 

Was  such  language  ever  applied  in  any  country  to  exotic  or  unna- 
turalised  trees,  however  beautiful  these  might  be  ?     The  ravish- 
ment of  soul  that  results  from  the  contemplation  of  the  gorgeous, 
the  beautiful,  or  the  sublime,  is  all  the  more  readily  experienced 
when  the  objects  in  which  these  qualities  are  supposed  to  reside 
are  natural  and  free  from  constraint.     The  lovely  hawthorn-den  is 
fitted  to  afford  more  realj  unalloyed  gratification  tlian  a  group  of 
hawthorns,  consisting  of  numerous  species  and  varieties,  native  and 
foreign,  such  as  may  be  found  in  the  arboretum  or  botanic  garden. 
But,  in  a  garden  of  any  kind,  art  must  be  avowed  ;  and  it  is  not 
meant,  by  these  remarks,  that  exotic  trees  and  shrubs  are  valueless 
to  the  landscape-gardener.     Far  from  it ;  they  are  of  much  value. 
^U  that  is  intended  is,  to  remind  the  reader  that  the  art  of  oma- 
Mcnting  grounds  has,  as  an  art,  an  independent  existence ;  and  to 
T^end  the  landscape-gardeners  of  the  last  century  from  the  attack 
•  aae  upon  tlieir  principles  and  practice  by  some  modem  writers, 
•^ho  complain  that  they  paid  little  or  no  attention  to  the  introduc- 
lon  of  rare  shrubs  and  trees  into  scenery.     Let  the  partial  excuse 
'xade  for  them,  to   the  effect  that  such  standard  works  as  the 
\rbor^*^i*'^   Jh'ltc'^'^'i'r'"'^  wer*^  not  ir?  t>  nr  days  available,  be  laid. 
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aside,  and  let  it  be  acknowledged  that,  in  many  instances,  they 
were  impelled  by  a  true  appreciation  of  the  nature,  requirements, 
and  aim  of  their  profession.  They  sought  to  give  existence  to  the 
beautiful,  the  attractive,  and  the  lovely ;  and,  pretending  not  to  be 
botanists,  they  acted  independently  of  phytological  science.  Had 
they  acted  otherwise,  they  might  have  lost  sight  of  those  first 

f)rinciple8  of  their  art  which  it  was  their  design  to  elucidate ;  and 
andscape-gardening  might  still  have  been,  what  they  found  it,  a 
thing  of  fancy  and  caprice.  Well  was  it  for  the  art  that,  by  the 
mental  labours  of  Repton,  Shenstone,  Gilpin,  Knight,  Price,  and 
others,  a  considerable  amount  of  light  was  cast  on  its  elemental 
principles,  ere  the  botanists  of  modem  times  put  forward  their 
claims.  Well  was  it  that  the  picturesque  style  was  established  ere 
thegardenesque  was  introduced  1 

The  term  exotic^  as  used  by  botanists,  is  synonymous  with  the 
word  foreign^  as  opposed  to  mdigenous.  But  for  the  landscape- 
gardener,  it  is  most  convenient  to  clas^  trees  and  shrubs  into  two 
divisions,  diflFering  in  their  limits  from  those  indicated  by  the  words 
indigenous  and  exotic.  One  division  may  include  all  native  lig- 
neous plants,  and  all  that  have  been  so  naturalised  as  to  be  looked 
upon  as  natives  by  the  every-day  observer.  The  other  is  com- 
posed of  those  species,  which,  from  their  rarity,  or  their  existing 
only  in  a  cultivated  state,  are  evidently  foreigners.  The  botanist 
deals  with  facts,  and  the  ornamental  planter  with  mental  asso- 
ciations. 

As  art  was  avowed  in  the  geometrical  or  ancient  style,  by  means 
of  straight  lines,  and  lines  forming  segments  of  circles,  and  also  by 
the  formal  arrangement  of  trees  and  by  vegetable  sculpture,  so 
there  is  an  avowal  of  the  same  agency  in  the  picturesque  style, 
when  foreign  trees  and  shrubs  are  introduced  amongst  its  materials. 
They  speak  of  the  collecting  and  disposing  hand  of  man,  and  serve, 
along  with  the  smoothness  of  lawns,  and  the  appearance  of  fences 
and  gravelled  walks,  to  indicate  that  the  landscape  in  which  they 
form  objects,  has  been  set  apart  for  human  use  and  enjoyment.  In 
the  wild  scenery  of  nature,  they  would  form  incongruous  intruders. 
The  landscape-gardener,  equally  with  the  botanist,  is  set  against 
the  deceptive  practice  of  placing  rare  exotics  in  situations  which 
might  appear  to  those  unacquainted  with  plants,  to  be  their  natural 
hwitats.  In  the  mind  of  the  one,  the  love  of  order  and  congruity 
is  as  strong  as  is  the  love  of  science  in  the  mind  of  the  other.  It  is 
the  presence  of  exotic  trees  in  an  ornamental  garden,  laid  out  in 
the  natural  or  picturesque  style,  that  raises  modem  landscape-gar- 
dening to  a  rank  amongst  the  fine  arts,  or  that  at  least  helps  to  do 
so.  Were  nature  taken  for  the  planter's  model,  and  were  he  to 
employ  only  well-known  native  trees,  his  work  would  at  once 
appear  to  be  a  slavish  imitation,  and  would  fail  to  please  in  the 
same  manner  as  a  statue  would  do  if  deceptively  painted  so  as  to 
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resemble  a  living  man.  But  where  art  is  avowed,  by  the  intro- 
duction of  plants  that  have  been  brought  from  other  climes,  the 
effect  is  pleasing — no  deception  is  practised;  and  the  polished 
landscape  ranks  along  with  tne  sculptured  (but  not  painted)  marble, 
both  being  the  production  of  arts  that  claim  to  Tbe  termed  fine. 
Imitations  of  nature  have  doubtless  sometimes  been  introduced  with 
good  effect  as  contrasts  to  polished  scenery ;  but  their  effect  is  not 
lasting,  for  mimicry  of  every  kind  can  only  please  partially,  and 
will  not  bear  close  or  repeated  observation.  This  imitative  style 
is  the  lowest  kind  of  landscape-gardening — if,  indeed,  it  deserves 
the  name ;  and  this  none  the  less,  although  the  beauties  of  real 
nature,  as  stated  before,  are  far  superior  to  those  of  art.  Being 
judged  by  two  different  standards,  the  two  kinds  of  beauty  arc 
both  fitted  to  excite  enjoyment ;  and  as  a  means  of  keeping  them 
separate  and  entire,  art  should  neither  interfere  with,  nor  seek  to 
mimic,  the  beauties  of  nature ;  while  again,  art  should  be  boldly 
avowed  in  gardens,  for  these  are  consecrated  to  the  use  of  man. 
Botany  enables  the  more  modem  designer  of  picturesque  garden 
scenery  to  indicate  the  presence  of  art  with  much  readiness,  even 
although  he  may  adhere  greatly  to  a  ruggedly  natural  style  of 
grouping;  but  he  is  none  the  less  indebted  to  his  predecessors, 
who,  dealing  with  lines,  foiTns,  colours,  and  masses  chiefly,  sought 
to  fix  the  principles  of  landscape-gardening,  considered  as  an  art 
more  connected  with  the  rules  of  beauty  and  harmony,  as  under- 
stood by  the  painter,  than  with  the  treasures  of  the  botanic  garden 
and  the  nursery. 

It  is,  at  the  present  time,  of  importance  that  the  mode  in  which 
collections  of  rare  trees  and  shrubs  may  be  best  introduced  into 
picturesque  garden-scenery,  should  be  well  defined  and  understood. 
The  botanist  has,  in  some  respects,  interfered  too  far  with  the 
duties  of  the  landscape-gardener.  In  the  arrangement  of  avowed 
arboretums  the  botanist  may  act  as  he  pleases ;  but  when  he  intro- 
duces what  may  be  termed  the  arboretum  style  partially  into  ordi- 
nary park-scenery,  he  runs  the  risk  of  attempting  to  amalgamate 
materials,  which,  from  their  nature,  are  uncombinable.  Fine  trees 
may  not  of  themselves  adorn  a  park ;  and  let  them  be  ever  so 
fine,  they  require  to  bo  arranged  according  to  the  principles  of 
symmetry,  order,  and  congruity,  just  as  well  as  trees  of  the  com- 
moner kinds.  A  few  exam|)les  may  serve  for  illustration  ;  and  in 
*hese  examples,  certain  acknowledged  axioms,  selected  from  the 
vritings  of  landscape-gardeners,  will  bo  expressed,  as  affording 
^ure  ground- work  from  which  to  seek  and  arrive  at  conclu- 
sions : — 

The  painter,"  says  Repton,  "  sees  things  as  they  are — the  land- 
icape  gardener  as  they  will  be.  Indeed,  I  have  frequently  observed, 
*;hat,  in  planting  a  tree,  few  persons  consider  the  future  growth  or 
•»h*>->p  )f  diflf'^''*  ^t  Hnds."     Where  trees  are  botanically  an*anged, 
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little  or  no  attention  can  be  paid  to  the  effect  of  their  future  growtli 
or  shape  on  scenery. 

"  The  lines  of  gothic  buildings  are  contrasted  with  round-headed 
trees,  and  those  of  the  Grecian  will  accord  either  with  round  or 
conic  trees ;  but,  if  the  base  be  hid,  the  contrast  of  the  latter  will  be 
most  pleasing." — (Repton.)  Such  considerations  are  of  high 
importance  to  the  designer,  but  have  been  much  lost  sight  of  since 
it  became  fashionable  to  judge  of  trees  chiefly  by  their  rareness  or 
novelty.  The  principles  of  the  art  might  sometimes  require  the 
unsparing  sacrifice  of  fine  and  costly  specimens  of  such  trees  as 
Cednis  Deodara  and  Cryptomeria  Japonica  ;  and  the  lover  of  true 
scenic  beauty  would  not  hesitate  to  condemn  even  these  highly 
valued  trees  wherever  they  appear  as  intruders. 

"  One  great  mischief  of  an  avenue  is,  that  it  divides  a  park,  and 
cuts  it  into  separate  parts,  destroying  that  unity  of  lawn  or  wood 
which  18  necessary  to  please  in  every  composition."  (Ibid.)  Col- 
lections of  ligneous  plants  botanically  and  geometrically  arranged- 
along  the  sides  of  an  approach  or  a  walk,  may,  under  certain  cir- 
cumstances, be  liable  to  a  similar  objection. 

"  Nature  flies  from  frequented  places  ;  it  is  on  the  summit  of 
mountains,  in  the  depths  of  forests,  and  in  desert  islands,  that  she 
displays  her  most  affecting  charms  ;  those  who  love  her,  and  who 
cannot  go  so  far  in  search  of  her,  are  reduced  to  the  necessity  of 
restraining  her,  and  forcing  her  to  take  up  her  habitation  among 
them ;  but  this  cannot  be  done  without  a  certain  degree  of  illu- 
sion." (Rousseau.)  In  so  far  as  the  imitation  of  nature  by  art 
descends  not  to  childish  mimicry,  it  is  allowable,  and  may  be  highly 
pleasing ;  but  the  effects  of  such  imitation  may  be  sadly  marred 
where  botanical  collections  interfere ;  and  these  require  therefore 
to  be  kept  by  themselves, — in  scenery  of  their  own.  Arboretums 
are  arranged  in  either  of  three  diflTercnt  ways, — the  phytological, 
which  has  reference  to  the  scientific  classification  of  plants  agree- 
ably to  the  natural  system ;  the  geological,  which  requires  irregu- 
larity of  soil  and  surface;  and  the  geographical,  which  brings 
together  the  plants  peculiar  to  certain  zones  or  territories  of  the 
earth.  An  arboretum  an'anged  in  any  one  of  these  modes,  ought 
to  be  placed  in  a  secluded  situation,  separated  from  other  kinds  of 
scenery,  so  that  unity  of  expression  may  be  mamtained.  In 
picturesque  park-scenery  neither  of  these  modes  of  planting  can 
be  adopted ;  and  while  exotic  trees  may  prevail  largely  in  such 
scenery,  calling  up  to  some  extent  associations  connected  with  the 
beauties  of  nature  in  different  countries,  they  require  to  be  arranged 
by  the  man  of  taste  rather  than  by  the  man  of  science.  So 
arranged,  they  may  fulfil  what  Quatremere  de  Quincy  has  defined 
the  end  of  imitation  to  be,  namely,  to  present  to  the  senses  and 
the  mind,  through  the  intervention  of  the  fine  arts,  images  which, 
in  all  the  different  foims  of  imitation,  shall  furnish  an  aggregate 
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of  perfection  and  Ideal  beauty  to  which  particular  models  afford  no 
equal. 

"  The  most  elevated  kind  of  beauty  in  landscapes,  of  whatever 
description,  is  undoubtedly  that  of  expression;  and  the  highest 
imitative  effects  of  the  art,  therefore,  consist  in  arranging  the 
materials,  so  as  to  create  emotions  of  grace,  elegance,  picturesque- 
ness,  or  grandeur,  joined  with  unity,  harmony,  and  variety,  more 
distinct  and  more  forcible  than  are  suggested  hy  natural  scenery, 
producing,  by  this  means,  intellectual  gratification,  separate  and 
distinct  from  that  arising  from  the  mere  admiration  of  forms  or 
materials  employed."  (Downing.)  Scenery  ought  to  be  expres- 
sive of  some  peculiar  kind  of  beauty,  whatever  that  kind  may  be. 
After  a  favourable  general  expression  has  been  insured,  the 
beauties  of  individual  objects  may  come  in  for  their  due  share  of 
regard.  While  the  garaenesqtie  style  provides  for  the  free  develop- 
ment and  perfect  growth  of  each  individual  tree,  it  also  acknow- 
ledges the  necessity  of  creating  a  general  grouping  and  unity  of 
expression.  It  is  only  by  conforming  in  some  measure  to  the 
rules  of  the  picturesque,  that  the  gardenesque  becomes  suitable  for 
the  ordinary  lawn  or  park.  Refusing  thus  to  conform  itself  to 
established  principles,  it  becomes  suitable  only  for  the  botanic 
garden  or  scientific  arboretum. 

"  When  a  wood  in  a  garden  has  bold  and  expressive  outlines ; 
when  light  and  shade  are  picturesquely  distributed  over  it ;  when 
the  forms  of  the  foreground,  and  also  that  of  the  background,  are 
beautiful,  and  clearly  and  distinctly  separated  from  each  other ; 
when  the  foreign  and  native  trees  are  mixed  together  in  proud 
masses,  and  harmoniously  grouped;  when  novelty  of  form  and 
colour  are  everywhere  apparent,  and  not  to  be  seen  in  the  natural 
landscape,  then  the  art  of  gardening  triumphs."  (Sckell.)  By 
the  use  of  foreign  trees  in  this  way,  but  not  by  their  scientific 
arrangement,  a  garden  becomes  artistical  while  formed  on  nature's 
model,  and  the  treasures  of  other  climes  lend  their  aid  in  enriching 
and  beautifying  the  scene. 

"  Variety,  of  which  the  true  end  is  to  relieve  the  eye,  not  to 
perplex  it,  does  not  consist  in  the  diversity  of  separate  objects,  but 
in  the  diversity  of  their  effects  when  combined  together,  in  a  dif- 
ference of  composition  and  character."  (Price.)     It  is  therefore  in 
"^ain  to  seek  variety  by  collecting  a  numerous  array  of  difierent 
iinds  of  trees  into  one  piece  of  scenery.     Here  may  indeed  be 
'^ariety  in  such  a  scene  in  the  estimation  of  the  botanist,  but  not  in 
lat  of  one  who  seeks  for  gratification  in  the  contemplation  of  the 
general  landscape.     A  few  kinds  of  trees,  arranged  in  masses, 
»ach  by  itself,  yet  combining  with  the  rest,  may  be  productive  of 
rue  variety  of  character ;  which,  as  the  same  author  observes, 

mot  exist  without  a  certain  distinctness,  without  certain  marked 

,fnr^a  on  yp\  'oh  ^ho  e^**  '^'^^  Av-A\     Mixturo  Icads  to  sameness 
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rather  than  to  diversity.  It  is  possible  that  in  the  most  complete 
arboretum  there  might  be  much  scenic  monotony,  except  in  such 
utuations  as  contained  large  groups  of  trees,  similar  in  shape  and 
foliage,  and  belonging  to  the  same  natural  order. 

"  When  adjacent  groups  of  trees*  are  very  dissimilar,  such  as 
when  the  pine  and  fir  tribe  adjoin  deciduous  trees,  the  union  must 
be  very  gradual,  by  means  of  numerous  indentations  and  ramifica- 
tions of  the  one  group  into  the  other."  (Loudon.)  Attention  to 
this  precludes  those  exact  boundary  lines  which  botanical  groups 
require  ;  and  the  consequence  is.  that  a  correctly  arranged  arbore- 
tum cannot  form  a  part  of  artistic  scenery. 

These  constitute  some  of  the  reasons  why  scientific  arboretums 
should  form  episodes  in  landscapes,  rather  than  mingle  with  the 
general  scenery ;  and  why  rare  trees,  when  introduced  into  ordi- 
nary park-scenery,  should  be  made  to  conform  themselves  to  their 
situation,  without  claiming  peculiar  exemption  from  the  acknow- 
ledged rules  and  principles  of  landscape-gardening,  because  of 
their  individual  beauty,  rarity,  or  value.  More  than  one  danger 
attends  the  introduction  of  rare  trees  into  the  landscape-garden  ; 
for  not  only  are  they  apt  to  divert  the  attention  from  the  general 
expression  of  the  scenery,  but  also  tend  to  mar  its  effect  when  they 
grow  up,  for  this  simple  reason,  that  those  who  planted  them  were 
necessarily  ignorant  of  their  habits  and  rapidity  or  slowness  of 
growth,  and  their  fitness  or  unsuitableness  for  the  climate  in  which 
they  had  been  placed.  This  refers  to  recently  introduced  exotics, 
and  illustrates  the  necessity  which  the  modem  landscape-gardener 
is  laid  under,  of  studying  not  only  botany,  but  also  the  principles 
of  horticulture  and  arboriculture. 

Iq  portions  of  ground  set  apart  for  scientifically  arranged 
collections  of  trees,  a  style  of  landscape  entirely  dinerent  from 
every  other  style  must  prevail.  The  arboretum  style  partakes  of  the 
gardenesque,  inasmuch  as  the  trees  stand  singly,  or  at  such  dis- 
tances as  to  be  able  to  assume  their  natural  shapes ;  but  differs 
also  from  the  gardenesque,  in  so  far  as  that  style  is  guided  by  the 
acknowledged  rules  of  the  picturesque  and  natural.  It  partakes 
of  the  picturesque,  to  some  slight  extent,  when  its  groupings  are 
varied  and  irregular ;  and  of  3ie  geometrical,  when  its  families  of 
trees  are  planted  in  circles,  larger  or  smaller  as  occasion  requires, 
or  when  they  are  arrayed  in  lines  by  the  sides  of  roads  or  walks. 
The  geometrical  style,  however,  cannot  be  satisfactorily  displayed 
in  an  arboretum, — for,  although  the  trees  may  be  planted  in  formal 
squares  or  circles,  they  must  still  be  allowed  to  grow  as  they 
please,  with  little  interference  on  the  part  of  the  pruning-knife, 
and  none  on  that  of  the  shears ;  and  it  they  be  planted  in  rows, 
the  effect  cannot  be  satisfactory,  in  so  far  as  the  geometrical  style 
is  concerned, — for  that  style  must  not  only  have  rows  and  avenues, 
l)ut  the  individual  trees  of  which  these  consist  must  be  (unlike  the 
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trees  of  an  arboretum)  of  similar  age,  size,  and  habit  of  growth. 
But,  if  the  arboretum  has  no  fixed  style,  it  is  sufficient  to  make  up 
for  this,  that  style  is  therein  a  very  secondary  consideration,  the 
individual  objects  claiming  a  chief  share  of  the  attention,  and 
furnishing  in  themselves  sufficiency  of  attraction  to  the  spectator. 
And  there  certainly  is,  in  an  arboretum,  much  to  excite  feelings 
of  interest  and  delight,  and  that  at  all  seasons  of  the  year.  It  is 
not  so  with  a  herhacetum^  for  there  are  some  natural  orders  whose 
flowers  bloom  almost  all  in  the  same  season,  and  consequently,  the 
beds  set  apart  for  these  orders  in  a  botanical  collection  of  her- 
baceous plants,  must,  at  the  other  periods  of  the  year,  be  wanting 
in  interest.  Some  of  the  beds  containing  endogens,  for  instance, 
may  be  gorgeously  arrayed  with  the  crocus,  the  vernal  squill,  the 
grape-hyacinth,  and  the  narcissus,  in  spring  and  early  summer, 
while  in  autumn  not  even  a  leaf  is  to  be  seen,  and  the  surface  of 
the  beds  presents  large  patches  of  bare  earth.  But,  in  an  arbo- 
retum, change  consists  more  in  progression  than  in  evanescence, 
and  the  humblest  group  which  it  contains  is  interesting,  from  the 
hour  of  its  formation  onwards.  In  winter,  the  evergreens  are 
pre-eminent  in  beauty ;  and  the  spray  and  buds  of  deciduous  trees 
appear  in  endless  variety.  In  spring,  the  unfolding  of  leaves,  and 
opening  of  blossom-buds,  delight  the  eye  of  every  beholder.  The 
gay  flowering  season  passes  away,  only  to  be  succeeded  by  the 
living  green  of  summer.  The  rich  and  varied  tints  of  decaying 
foliage  in  autumn,  give  rise  to  mournful  yet  pleasing  associations, 
— mournful,  because,  like  Ossian's  "  tree  with  scarce  a  leaf,  and 
long  grass  that  whistles  in  the  wind,"  they  speak  of  change  and 
deatii, — pleasing,  because,  from  their  brightness,  they  inspire  feel- 
ings of  hope  and  anticipations  of  a  coming  glorious  spring.  Con- 
sidered as  a  place  of  resort  for  all  seasons,  the  arboretum  is  far 
superior  to  the  botanical  herbacetum,  and  in  some  respects  better 
than  the  flower-garden,  although  this  last  may  be  kept  gay  for  at 
least  nine  mouths  out  of  the  twelve. 

The  botanical  mode  of  arranging  trees  in  an  arboretum  is  better 
adapted  to  please  and  instruct  than  either  the  geographical  or  the 
geological.  These  last  must  always  be  deficient  in  at  least  one 
respect ;  for,  allowing  variety  of  soil  and  situation  to  be  at  the  will 
of  the  planter,  still  climate  cannot  be  controlled.  In  public  arbo- 
retums  of  limited  extent,  there  is  less  room  for  giving  the  difierent 
groups  irregular  and  picturesque  shapes,  than  in  private  collec- 
tions, such  as  that  at  Chatsworth,  where  the  trees  are  grouped  on 
;ither  side  of  a  lengthened  winding  walk.  In  smaU  suburban 
gardens,  it  has  been  successfully  attempted  to  cultivate  numerous 
fiT-'^s  of  trees,  by  only  admitting  one  of  each  species;  but  in  these 
>c**den8  a  correct  botanical  arrangement  cannot  well  be  adopted, 
cr-^  is  indeed  not  altogether  desirable.     As  a  general  rule,  it  is 

^  >ommer'1al^lf  ♦'^  plant  l»nr)U«*(j  suburban  gardens  in  this  manner; 
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only,  exceptions  may  be  made  in  cases  where  the  possessors  of 
these  garaens  are  zealous  botanists.  Where  beauty  is  preferred 
to  science,  the  aim  of  the  designer  may  be  arrived  at  by  confining 
the  selection  to  a  few  of  the  most  ornamental  kinds  of  trees.  It 
would  add  much  to  the  interest,  and  would  not  detract  from  the 
beauty  of  a  row  of  suburban  gardens,  were  each  enclosure  to  have 
its  trees  and  shrubs  selected  chiefly  from  one  natural  order,  and 
that  order  to  differ  from  those  represented  in  the  other  gardens  of 
the  row.     Thus,  hawthorns^  pears,  cherries,  and  quinces,  might 

Erevail  in  one;  honeysuckles,  elders,  laurustinuses,  and  snow- 
erries,  in  another ;  arbutuses,  rhododendrons,  and  kalmias,  in  a 
third ;  the  privet,  the  lilac,  and  the  ash,  in  a  fourth ;  the  elm,  the 
walnut,  and  the  carya,  in  a  fifth ;  the  oak,  the  beech,  and  the  chest- 
nut, in  a  sixth ;  the  broom,  the  laburnum,  and  the  robinia,  in  a 
seventh ;  and  the  cedar,  pine,  and  araucaria,  in  an  eighth.  One 
natural  order  might  prevail  in  each  garden,  though  not  exclusively. 
The  effect  woula  not  be  injurious  to  the  general  effect,  because,  in 
such  situations,  unity  of  expression  is  not  looked  for,  and  never 
foimd. 

The  subject  sought  to  be  illustrated  in  the  above  remarks,  is  not 
altogether  destitute  of  importance.  Many  of  the  trees  planted  in 
botanical  collections,  whether  these  be  limited  to  one  group,  such 
as  the  coniferous,  or  form  complete  representative  systems  of  trees 
in  general,  are  not  only  rare,  but  expensive.  It  is  certainly  worth 
while,  before  planting  such  collections  near  a  residence,  or  in  any 
prominent  part  of  a  landscape,  to  inquire  whether  the  trees,  when 
they  grow  up,  may  not  be  expected  to  injure  the  amenity  of  the 
scenery.  In  dealing  with  common  trees  that  stand  in  his  way,  the 
improver  of  scenery  may  call  the  axe  into  use  ;  but  trees  planted 
for  the  sake  of  their  rarity  and  botanical  interest  will,  it  is  likely, 
be  held  sacred  from  such  interference.  Where  arboretums  are  to 
be  formed  in  private  grounds,  a  safe  rule  will  be,  to  fix  their  site 
in  some  secluded  comer,  and  to  separate  them  from  the  rest  of  the 
scenery,  that  they  may  not  interfere  with  its  unity  of  style  and 
expression.  This  is  exemplified  in  the  extensive  arboretum  at 
Prestonhall,  which  is  not  seen  in  the  principal  views  of  the  place. 

The  Jiussian  or  Winter  Bean  has  been  grown  in  high  perfection 
around  Croydon  for  several  seasons.  It  is  thus  described  in  Mr 
Davis's  Farming  Essays^  No.  xiv.  p.  64-5  : — 

Its  capability  to  stand  our  winter  in  the  south  of  England,  when  sown  in  Sep* 
tember  and  October,  I  have  fully  tested,  having  grown  it  every  year  the  last  sixteen 
or  seventeen  years,  and  never  seen  it  hurt  by  fVost,  except  upon  springy  ground,  or 
when  sown  later  in  the  winter.  I  think  it  a  most  valuable  introduction  on  loamy 
Boils.  The  advantages  from  growing  it  are, — it  does  well  on  soils  unsuited  to  spring 
beans;  affords  a  valuable  alterative  crop,  with  a  good  seed-bed  for  turnips  to  be  sown 
among  the  beans ;  it  harvests  early — some  years  in  July  ;  admirably,  and  at  little 
€06t,  enables  the  land  to  be  well  prepared  for  wheat ;  and,  when  well  sown,  that  is 
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to  say,  drilled  wide,  and  kept  clean  by  the  frequent  nse  of  the  scarifier  and  hand' 
hoe,  admits  of  foal  land  being  cleaned  at  little  cost,  and  without  the  loss  of  a  crop  of 
com.  I  have  frequently  had  as  fine  crops  of  turnips  that  were  sown  among  beans, 
without  manure,  and  at  a  cost  of  only  seven  or  eight  shillings  per  acre,  as  are  gene- 
rally seen  from  high  manuring,  and  after  fallow. 

•The  success  of  turnips  in  the  intervals  between  the  beans,  stand- 
ing in  rows  28  inches  apart,  must  depend  upon  the  sununer.  In 
1847, 1  observed  the  progress  of  the  two  crops — not  a  bean  was 
injured  during  the  extremity  of  drought  here.  The  common  bean 
Bi^ered  dreadfully  on  all  the  farms — ravaged  and  destroyed  by 
the  black  aphis — while  the  Russian  stood  unscathed,  and  bore 
profusely,  though  somewhat  dwarfed ;  but  the  turnips  could  not 
advance,  as  no  rain  of  any  moment  gave  them  assistance  in 
brairding,  and  during  the  early  weeks  of  growth.  Hence,  when 
the  beans  were  harvested,  and  the  ground  horse-hoed,  the  turnips 
failed  for  want  of  water.  A  fine  plant  of  wheat,  however,  after- 
wards occupied  the  several  tumip-helds. 

Mr  Davis  proceeds,  by  example,  to  prove  his  assertions.  He 
adds,  that — 

On  Sept.  20, 1 846, 600  sheep  were  put  upon  turnips  thus  raised,  which  lasted  them 
six  weeks,  and  yet  were  grown  upon  ground  that  had  yielded  four  or  five  quarters  of 
beans  per  acre,  or  more ;  and  one  of  the  fields  previously  was  an  old  sainfoin  lea  that 
had  lain  waste  many  years,  was  full  of  weed,  and  in  every  respect  appeared  unsuited 
to  the  growth  of  coru.  This  bean,  by  its  early  fiowering  and  setting  of  the  bloom, 
has  never  yet,  with  me,  suffered  from  the  dolphin,  or  indeed  from  spring  drought,  of 
which  the  crop  of  1 847  is  a  remarkable  instance,  for  all  my  fields  have  produced 
fine  crops  without  exception,  and  yet  spring-sown  beans  have  almost  everywhere 
failed. 

I  fancy  that  the  introduction  of  beans  into  the  rotation  for  light  soils  may  be  a 
means  of  ridding  land  of  the  wire- worm.  This  insect  is  produced  and  nourished  by 
the  cereal  grasses,  and  cannot  long  exist  among  legumes  cultivated  in  the  way  I 
recommend. 

Land  lying  waste, — Next  in  importance  to  the  thorough  pre- 
paration of   the  ground,   is   the   redemption  of  wa^te    portions 
throughout  the  kingdom.  It  is  fearful  to  contemplate  the  enormous 
quantity  of  broad  land  that  might  be  called  in  requisition,  and 
cultivated  with  the  best  advantage  for  the  rapidly  increasing  popu- 
lation.   Assuming  that  there  are  now  15,000,000  of  waste  acres, 
according   to  the   calculation  of  some  authorities,  and,  to  come 
nearer  home,  that  the  county  of  Surrey  alone  represents  60,000  of 
those  acres,  what  a  store  of  food  might  be  raised  thereon  by  the 
*abour  of  the  poor  whom  hunger  stares  in  the  face,  and  "  who 
lave  no  refuge  !"     Talk  of  distress  as  a  cause  of  discontent,  and 
fi  the  misery  which  hardens  the  sufferer,  and  impels  him  to  rebel- 
''^'is  deeds  of  violence  and  aggression  !     Does  not  common  reason 
'*  once  suggest  that  the  remedy  is  at  hand — that  labour,  healthful, 
>eace-conferring  labour,  is  mighty,  all-subduing,  and  can,  if  wisely 
lirected,  overcome  every  difficulty  ?    In  Surrey  we  have  evidence 
*/   ^uu'sb  ji  flj>*iafaofnrT   mt  f-ot-  auH  within  two  miles  of  my  abode. 
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At  the  foot  of  the  Addington  Hills,  there  are  little  plots  of  black 
heath  soil,  abounding  widi  rounded  pebbles,  and  resting  upon  a 
wretched  gravel,  which,  by  the  labour  of  small  cottagers,  are  now 
productive  of  fine  and  luxuriant  vegetables.  There  are  also  whole 
estates  of  manv  hundred  acres,  resting,  by  nature,  upon  a  pan  of 
concrete  ^avel,  the  soil  so  poor  as  to  be  apparently  worthless, 
that,  by  judicious,  untiring  labour,  yield  wheat,  barley,  oats,  in 
crops  far  exceeding  the  average  from  fine  loam,  with  intermediate 
returns  of  beans,  cabbage,  turnips,  kohl-rabi,  correspondingly 
heavy. 

It  is  with  great  pleasure  I  perceive  that  an  impression  has  been  pro- 
duced upon  landlords  and  tenants,  by  the  frequent  appeals  that  nave 
been  made  in  agricultural  publications  and  lectures,  on  the  subject 
of  waste  land.  Within  short  distances  we  find  large  wild  hedges, 
plots  of  useless  underwoods,  and  timber  grubbed,  the  soil  cleared 
of  roots  and  thrown  into  cultivation ;  thus  enlarging  the  expanse 
of  fields,  and  improving  their  figure.  The  railway  waste  pieces 
have  in  many  instances  been  deeply  dug,  preparatory  to  planting 
chiefly  with  potatoes.  But  still,  not  a  time  part  has  been  touched ; 
and  we  see  broad  strips  of  land  adjoining  the  arable,  and  by  the 
sides  of  roads,  occupied  By  brambles,  and  every  species  of  local 
weeds.  The  circumstance  calls  for  reproof  and  admonition,  since  it, 
and  all  its  concomitants,  are  a  reproach  to  the  parties  concerned. 
Our  agriculture  will  never  attain  excellence  till  all  useless,  or 
rather  destructive,  timber  shall  be  destroyed,  and  the  fields  laid 
out  in  large  ten  or  twenty  acre  squares  or  oblongs,  fenced, 
wherever  possible,  with  neat,  compact  holly  hedges,  open  to  the 
full  sun,  and  the  access  of  pure  atmospheric  air.  Not  only  would 
crops  be  vastly  increased,  but  the  health  and  comfort  of  the  popu- 
lation be  abundantly  improved. 

The  blessings  of  plenty,  peace,  quietude,  and  contentment,  being 
more  widely  diffused,  the  minds  of  the  labouring  classes  would, 
in  proportion,  be  diverted  from  those  causes  of  discontent  which 
it  IS  the  abominable  object  of  designing  men  to  aggravate  and 
misrepresent,  for  the  worst  and  most  selfish  of  purposes.  "  The 
hand  of  the  diligent  shall  bear  rule,"  and  "  He  that  gathereth  by 
labour  shall  increase/'  are  truths,  as  solemn  and  assured  as  is  the 
denunciation  that  "  The  idle  soul  shall  sufier  hunger."  We  have 
land  in  abundance  of  the  highest  capability,  and  a  climate  which, 
though  changeable,  is  upon  the  whole  most  benign  and  propitious. 
Reforms,  true  in  principle  and  practice,  are  doubtless  required  in 
every  department  and  branch  of  society ;  but  in  none,  and  in 
nothing  are  they. more  imperatively  called  for  than  in  the  distri- 
bution of  labour  in  the  culture  of  the  ground.  The  subject  is  of 
vital  importance,  and  I  ofier  the  foregoing  general  suggestions  to 
the  consideration  of  the  wise  and  influential. 
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Netcinffton's  Dibble. — Dr  Newington  has  kindly  given  us  one  of 
his  dibbles,  which  sows  six  rows  of  grain ;  and  this  machine  is  tlie 
more  acceptable,  as  we  believe  ^  . 

it  to  be  the  identical  one  which 
obt^ned  the  premium  at  the 
Show  of  the  Koyal  Agricul- 
tural Society  of  England  at 
Norwich  last  July.     It  is  re- 

Wisented  in  the  annexed  cut. 
e  purpose  letting  as  many 
of  our  agricultural  friends 
have  a  trial  of  the  machine, 
during  the  course  of  this 
autumn  and  of  nest  spring, 
aa  choose  to  do  so;  and  we 
shall  intimate  the  results  in 
due  time.  Printed  directions 
for  its  UBe  are  pasted  on  the 
inside  of  the  aeed-box,  so  that 
no  one  can  go  wrong  in  its 

use  ;  and  as  &  as  we  could  mate  trial  of  a  deposition  of  seed  bj 
it,  under  unfavourable  circumstances,  it  deposited  them  vcrj 
well. 


^SSJi^isa^ji^ 
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LEGISLATIVE  MEASURES  OF  THE  SESSION  OF  1849,  RELATIVE  TO 
AGRICULTURAL  AFFAIRS,  AND  RURAL  IMPROVEMENT. 

The  following  is  an  analysis  of  the  various  acts,  public  and 
local,  passed  in  the  last  session  of  pariiament,  relating  to  agricul- 
tural and  rural  affairs. 

DRAINAGE  ACTS. 

Of  the  two  acta  connected  with  this  department  of  agricultural 
improvement,  the  most  important  is  that  (cap.  100)  which  received 
the  royal  assent  on  the  last  day  of  the  session,  entitled  "An  Act  to 
promote  the  advance  of  private  money  for  drainage  of  lands  in 
Great  Britain  and  Ireland."  After  reciting  the  titles  of  the  acts 
passed  in  the  sessions  of  1846-7-8,*  for  authorising  the  advance 
of  public  money  for  the  improvement  of  land  by  drainage,  the 
preamble  clause  goes  on  to  state  that  "  it  is  desirable  that  works 
of  drainage  should  continue  to  be  encouraged,  in  order  to  promote 
the  increased  productiveness  of  the  land,  and  healthiness  of  the 
districts  where  it  is  required,  and  to  supply  the  demand  for  agri- 
cultural labour,  especially  at  that  season  of  the  year  when  ouier 
sources  are  suspended."  The  clause  then  states,  that  the  two 
millions  sterling  granted  by  the  act  of  1846  for  Great  Britain,  and 
the  one  million  sterling  voted  for  Ireland,  having  been  applied  for 
and  appropriated,  and  additional  sums  having  been  granted  under 
subsequent  acts  for  Ireland,  that  "  applications  have  been  made 
for  a  further  sum  of  half  a  million  and  upwards  for  Great  Britain, 
and  for  further  sums  for  Ireland,  and  it  is  expedient  that  the  same 
should  be  advanced  by  private  individuals,  and  that  owners  of 
land  should  be  enabled  or  authorised  (with  the  sanction  of  the 
Enclosure  Commissioners  for  England  and  Wales)  to  borrow  or 
advance  money  to  be  expended  with  the  like  sanction  in  draining 
such  lands."  it  is  thereupon  enacted,  that  the  Enclosure  Commis- 
sioners, and  the  Commissioners  of  Public  Works  in  Ireland,  shall 
be  the  commissioners  for  the  execution  of  this  act. 

The  second  clause  authorises  any  landowner  in  Great  Britain  or 
Ireland,  desirous  of  improving  his  land  by  works  of  drainage,  to 
borrow  or  advance  money  for  such  purpose ;  the  sum  so  expended 
to  be  charged  on  the  inheritance  ot  the  land.     Application  to  be 

[)reviously  made  to  the  commissioners  to  authorise  the  required 
oans,  the  report  of  whose  officers,  after  inspecting  the  land  speci- 
fied, to  determine  what  amount  of  money  shall  be  authorised  to  be 
borrowed  or  advanced,  the  interest  for  the  same  not  to  exceed  five 
per  cent  per  annum ;  the  commissioners,  after  the  issue  of  their 
certificate  of  permission,  to  be  at  liberty,  from  time  to  time,  to 

•  Vide,  Journal  of  Agriculture  for  January  1848  and  March  1849. 
JOURNAL. — JANUARY  1850.  O 
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authorise  an  abandonment  or  variation  of  any  part  of  the  proposed 
works  of  drainage,  as  they  may  deem  expedient.  The  provisions 
relative  to  the  necessary  noticies  contained  in  the  act  of  1846  are 
incorporated  with  this  act.  Where  application  for  an  authority  to 
advance  money  is  refused,  or  no  money  can  be  raised  within  six 
months  from  the  allowance  of  an  application,  the  expenses  incurred 
by  the  commissioners  or  their  officers  are  to  be  deemed  a  debt  due 
by  the  applicants,  and  recoverable  as  a  crown  debt.  In  any  case 
where  more  than  one  party  shall  be  willing  to  contribute  towards 
a  required  advance,  the  applicant,  if  willing  to  contribute  thereto, 
shall  have  the  preference  as  a  lender,  or  to  be  entitled  to  name  the 
party  or  parties  who  shall  have  such  preference ;  the  commissioners 
to  name  the  minimum  amount  to  be  paid  into  the  bank  as  one  con- 
tribution towards  such  advance.  Unless  such  contribution  shall 
have  been  paid  into  the  bank  in  contravention  of  the  aforesaid 
provisions  as  to  priority  of  right  to  contribute,  (in  which  case  the 
amount  thereof  shall  be  repaid,)  the  banker's  certificate  for  the 
same  shall  be  exchanged  for  a  grant  by  the  commissioners  of  rent- 
charge  for  twenty-two  years,  such  rent-charge  to  be  personal 
estate,  to  commence  from  the  date  of  the  banker's  certificate,  and 
to  be  payable  by  half-yearly  payments  during  the  above  term.  In 
cases  where  the  owner  of  land  himself  shall  advance  the  money,  or 
part  of  the  money,  the  commissioners,  on  being  satisfied  that  the 
same  has  been  duly  and  properly  expended  upon  the  drainage 
works  authorised  to  be  executed,  snail  issue  a  grant  of  rent-charge 
to  be  payable  by  half-yearly  payments  for  twenty-two  years,  "  and 
in  all  other  respects  to  be  on  the  same  footing  as  a  ^ant  of  a  rent- 
charge  to  any  third  person."  Rent-charges  may  be  charged  on 
several  portions  of  the  land  included  in  applications  for  loan.  The 
twelfth  clause  refers  to  the  appointment  of  rent-charges,  and  is  as 
follows — 

That  if  it  shall  be  represented  to  the  commissioners  that  the  land  charged  with  any 
rent-charge  under  this  act  is  occupied  in  separate  farms,  or  shall  have  become  the  pro- 
perty of  separate  owners,  or  that  the  owner  thereof  is  entitled  thereto  under  separate 
titles,  or  for  distinct  and  separate  interests,  or  is  desirous  to  sell  or  dispose  of  a  part 
or  parts  of  such  land,  or  that  for  any  other  reason  it  will  be  desirable  that  such  rent- 
charge  shall  be  apportioned,  it  shall  be  lawful  for  the  commissioners,  with  the  con- 
sent of  the  owner  or  owners  of  the  land  charged  with  such  rent-charge,  by  order 
under  the  seal  of  the  commissioners  to  apportion  such  rent-charge,  so  that  a  separate 
and  distinct  rent-charge  may  become  charged  on  such  separate  farm,  or  on  the  land 
of  each  owner,  or  on  the  land  held  under  each  separate  title,  or  for  each  diatinoi  and 
separate  interest,  or  on  the  part  or  each  part  which  the  owner  is  desirous  to  sell  or 
dispose  of,  and  the  part  intended  to  be  retained  by  him,  or  on  other  separate  parts  of 
the  said  lands,  but  so  that  no  rent-charge  under  such  apportionment  shall  be  less  tluui 
twenty  shillings  ;  provided  that  the  commissioners  shall,  and  they  are  hereby  directed^ 
before  making  any  such  order  of  apportionment,  to  see  that  due  notice  of  the  intended 
apportionment  shall  have  been  given  to  the  parties  entitled  to  give  a  receipt  for  the 
said  rent-charge,  or  some  or  one  of  them,  in  order  that  they  or  he  may,  if  neeessary, 
dispute  such  apportionment. 

Every  rent-charge  (without  reference  to  the  title  of  the  parties 
making  application)  is  to  be  deemed  an  iudefeasible  charge  upon 
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the  land  comprised  in  the  grant,  subject  only  to  the  usual  taxes 
and  paynaents  incidental  to  tenure,  and  prior  to  all  other  charges. 
All  grants  of  rent-charges  as  to  lands  in  Middlesex,  Yorkshire,  or 
in  Ireland,  are  to  be  registered  in  the  same  manner  as  if  such 
grants  were  made  by  deed  by  the  absolute  owner  of  such  lands 
without  the  aid  of  this  act.  All  grants  of  rent-charges  in  Scotland 
are  to  be  registered  in  the  general  or  particular  register  of  sasines. 
Rent-charges  are  to  be  recoverable  in  England  and  Wales  in  the 
same  manner  as  a  rent-charge  in  lieu  of  tithes,  under  the  Commu- 
tation of  Tithes  Act ;  and  in  Ireland,  according  to  the  provisions  of 
1  and  2  Vic.  cap.  109 ;  in  Scotland  rent-charges  are  to  be  recover- 
able in  all  respects  as  any  feu-duty  or  annual  rent.  Every  tenant 
or  occupier  who  pays  a  rent-charge  will  be  entitled  to  deduct  the 
amount  thereof  from  the  rent  payable  by  him  to  the  reversioner, 
except  where  he  has  agreed  to  pay  the  same.  Arrears  of  rent- 
charge  not  to  be  recoverable  after  three  years.  Advances  under 
this  act  are  not  to  be  deemed  a  contravention  of  the  condition  of 
entail  of  lands  in  Scotland ;  "  but  every  such  rent-charge  shall  be 
a  good  and  effectual  charge  upon  and  against  such  entailed  lands  to 
every  other  effects,  and  upon  and  against  the  rents  and  profits 
thereof."  Trustees  are  not  to  be  precluded  by  rent-charge  from 
investing  money  in  the  purchase  or  mortgage  of  land  charged. 
The  twenty-first  clause  enacts — 

Thai  as  between  the  seyeral  parties  interested  in  any  land  charged  with  a  rent- 
charge  under  this  act,  sach  parties  shall  respectively  be  bound  to  keep  down  and  dis- 
cbarge the  payments  thereof,  as  if  the  same  were  interest  payable  upon  a  mortgage 
ia  fee  on  such  lands. 

The  expenses  in  the  Drainage  Act  of  1847,  particularly  mentioned 
as  to  be  included  among  the  expenses  of  works  of  drainage,  both 
in  Great  Britain  and  Ireland,  are  to  be  included  under  the  pro- 
visions of  this  act.  Commissioners  may  cause  all  works  to  be  in- 
spected, and  vouchers,  bills  of  account,  &c.,  to  be  produced,  to 
ascertain  the  due  execution  of  the  work,  and  the  amoimt  of  expense 
bcurred.  Where  it  shall  appear  to  the  commissioners,  by  reason 
of  the  circumstances  of  the  land,  or  the  neglect  of  the  owner,  or 
otherwise,  any  proposed  works  in  respect  of  which  money  has  been 
paid,  and  a  rent-charge  granted,  cannot  be  executed ;  or  that  for 
any  other  cause  all,  or  part,  of  such  money  will  not  be  applied,  the 
commissioners  are  authorised  to  indemnify  against  the  rent-charge 
the  persons  liable  to  pay  the  same ;  but  no  part  of  the  money  is  to 
be  paid  to  the  owner,  upon  whose  application  the  money  was  ad- 
vanced, or  his  representatives,  until  all  other  persons  liable  to  pay 
such  rent-charge  shall  have  been  indemnified  against  the  same  or 
released  therefrom.  The  provisions  of  the  act  of  1846,  relative  to 
upholding  drains,  and  keeping  clean  and  open  the  outfalls,  are  to 
be  deemed  incorporated  in  this  act.  A  register  of  certificates, 
grants,  &c.,  is  to  be  kept  by  the  commissioners ;  the  same  to  be 
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open  at  all  reasonable  times,  for  inspection  by  any  person  Intere 

in  the  land  charged.  A  description  ofland  by  reference  to  any  for 

or  other  document,  to  be  considered  by  the  commissioners  8 

cient  for  the  purposes  of  any  certificate,  grant,  or  order  to  be  ia 

f  under  this  act.     By  the  thirtieth  clause  it  is  enacted,  "  for 

I  amendment  of  the  act  of  1846,"  that  where  any  owner  of  ] 

charged  with  a  rent-charge  under  the  provisions  of  that  act  s 

•j  redeem  the  same,  the  commissioners  may  authorise  the  annual  r 

,-  charge  to  continue  a  charge  upon  such  land  for  the  remainde 

j.  the  term,  and  shall  be  payable  to  the  owner  of  the  land,  or 

assigns,  and  be  transmissible  as  personal  estate.     With  the  vie 

removing  doubts  entertained  under  the  former  drainage  acts,  t 

the  necessity  for  all  lands  specified  in  the  provisional  certifi 

being  comprised  in  the  certificate  of  advance,  it  is  enacted  by 

thirty-first  clause,  that  only  such  part  of  lands  specified  in  the 

visional  certificate  as  the  commissioners  shall  consider  sufficie] 

to  be  comprised  in  the  certificate  of  advance.     The  conclu< 

clause  enacts,  that,  when  cited  for  legal  pui'poses,  it  will  be  a 

cient  to  call  this  act  "  The  Private  Money  Drainage  Act,  184J 

The  second  drainage  act  (cap.  23,)  is  entitled, "  An  Act  to  au 

rise  further  advances  of  money  for  the  improvement  of  lai 

property,  and  the  extension  and  promotion  of  drainage  and  c 

works  of  public  utility  In  Ireland."     This  may  be  considen 

supplemental  act  to  the  one  passed  In  the  session  of  1847,  w 

autnoiised  the  Treasury  to  advance  the  sum  of  £1,500,000  for 

f)urpose  of  facilitating  the  improvement  of  landed  property  in 
ana."  By  the  present  act,  power  is  given  to  the  Commissio 
of  the  Treasury  to  advance  "  an  additional  sum,"  not  exceed 
£300,000,  for  "  landed  improvements  "  in  the  sister  kingdom 
the  owners  thereof :  the  advances  to  be  applied  for  the  purp 
and  subjected  to  all  the  provisions  named  In  the  act  of  1847. 
third  clause  of  the  act  of  last  session,  after  referring  to  ano 
measure,  passed  also  In  1847,  which  authorised  the  advanc 
additional  funds  (to  the  extent  of  £250,000,)  for  "  loans  for  di 
age,"  &c.  in  Ireland,  proceeds  to  state  that  "  it  is  expedlei 
authorise  the  advance  of  a  farther  sum  of  money  for  the  said 
poses."  Such  "  further  sum  "  the  Commissioners  of  her  Maje 
Treasury  are  empowered  to  advance,  to  the  extent  of  ;£2()0, 
"  as  may,  from  time  to  time,  be  required  for  the  extension 
promotion  of  drainage  and  other  works  of  public  utility  in  Irela 

ACTS  OP  E^XLOSCRE. 

Three  acts  of  enclosure  were  passed  last  session,  the  most  im 
tant  of  which  (cap.  83)  is  entitled,  "  An  Act  further  to  facilitate 
mclosure  of  commons,  and  the  improvement  of  commons  and  c 
lands.  After  referring  to  the  several  Enclosure  Acts  passe 
1845-6-7-8,  and  stating  that  "it  Is  expedient  that  the  provL 
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of  the  said  acts  should  be  further  extended/'  the  preamble  clause 
proceeds  to  enact,  with  reference  to  the  boundaries  of  parishes, 
that  it  shall  be  lawful  for  the  valuer  in  the  matter  of  any  enclosure, 
with  the  approbation  of  the  Enclosure  Commissioners,  to  declare 
by  his  awara  how  much,  and  which  part,  of  any  of  the  lands  to  be 
allotted  or  divided,  or  of  any  roads  passing  through  the  same,  shall 
be  deemed  to  be  situate  in  the  parish  in  which  such  allotted  land, 
&c,  shall  be  situate ;  provided  that  no  such  declarations  shall  be 
made  in  any  award,  where  it  £^11  appear  to  the  Enclosure  Com- 
missioners that  there  exists  any  dispute  as  to  the  parish  in  which 
such  land  is  situated,  or  that  the  boundaries  of  any  counties  would 
be  affected  by  such  declaration.  Persons  interested  in  any  land 
to  be  inclosed  under  the  provisions  of  the  above  recited  acts,  and 
having  similar  rights  of  common,  or  other  similar  rights,  over  the 
lands  to  be  inclosed,  may  be  dealt  with  as  a  class,  on  a  meeting  of 
such  persons  being  called,  and  the  assent  of  two-thirds  in  number 

E resent  being  obtained.  The  third  clause  refers  to  doubts  that 
ave  arisen  as  to  the  provisions  of  the  first  of  the  above  recited 
acts,  (8  and  9  Vic.  cap.  118,) — namely,  whether,  after  a  meeting 
shall  have  been  held  to  give  instructions  to  a  valuer  touching  any 
enclosure,  any  other  meeting,  after  such  first,  can  be  held  for  the 
purpose  of  giving  further  instructions :  it  is  by  this  act  enacted,  that 
the  commissioners  may  call  other  meetmgs  for  such  purpose,  subject, 
however,  to  all  the  provisions  of  the  first  recited  act,  as  regards  the  first 
meeting,  so  far  as  the  same  shall  be  applicable  to  the  second  or  any 
subsequent  meeting.  By  the  next  clause,  all  the  powers  enabling  the 
commissioners  to  complete  proceedings  under  any  local  act  of  enclo- 
sure, are  to  be  aj^licable  to  the  act  6  &  7  William  IV.  cap.  115,  (for 
''  facilitating  the  enclosure  of  open  and  arable  fields  in  England 
and  V^/'ales.  )  Commissioners  are  empowered  to  declare  that  an 
allotment  in  lieu  of  qijit-rents,  chief  rents,  or  heriots,  may  be  given 
to  the  lord  of  the  manor  to  whom  such  quit-rents,  &c.,  are  payable 
out  of  any  old  enclosure,  in  respect  of  which  an  allotment  would  be 
made,  the  consent  of  such  lord,  however,  to  be  obtained.  All  the 
provisions  of  the  above  recited  acts  applicable  to  the  powers  of 
exchange  and  partition,  are,  by  this  act,  to  extend  and  be  appli- 
cable to  the  exchange  of  all  rights  of  common,  rights  of  fishing, 
manorial  and  other  rights,  &c.;  and  when  two  or  more  persons 
shall  be  interested,  either  jointly,  severally,  as  a  class,  or  m  com- 
mon, in  any  rights  or  property  proposed  to  be  exchanged  or  par- 
titioned, the  application  of  two-thirds  in  value,  of  such  persons,  snail 
be  considered  tne  application  of  all  the  persons  interested  therein. 
The  eighth  clause  refers  to  separate  tracts,  and  runs  as  follows : — 

That,  where  lands  proposed  to  be  inclosed  nnder  the  said  recited  aeis  shall  consist 
of  separate  tracts  of  open,  and  common  arable,  meadow,  and  pasture  lands  or  fields  en- 
tirely, or  in  part;  or  of  common  or  waste  lands,  subject  to  rights  of  common  entirely, 
or  in  part ;  or  shall  otherwise  consist  of  separate  and  distinct  tracts,  and  it  shall. 
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appear  to  the  said  commissioners  that  two>thirds  in  yalne,  of  the  persons  inter- 
ested in  the  entirety  of  such  tracts,  shall  have  assented  to  the  proposed  enclosnre  on 
the  terms  and  conditions  in  their  provisional  order  specified,  it  shall  be  lawful  for  the 
said  commissioners,  if  they  shall  see  fit,  to  proceed  therewith. 

All  the  provisions  of  the  recited  acts,  applicable  to  the  fixing  of 
the  boundaries  of  any  parish  or  manor,  snail  extend  and  be  appli- 
cable ^^  to  the  ascertaining,  setting  out.  and  fixing  of  the  boundaries 
of  any  township,  village,  hamlet,  or  tithmg  not  having  separate  over- 
seers of  the  poor,  and  of  a  manor,  although  tke  same  shall  not 
abut  or  adjoin  upon  any  other  manor."     The  next  clause  declares 
that,  if  after  the  valuer  shall  have  suspended  or  extinguished  cer- 
tain rights,  or  directed  any  allotment  to  be  entered  upon,  any  per- 
son other  than  the  one  for  whom  such  allotment  is  intended  Bnall 
exercise  any  act  of  ownership  upon  such  land,  "  whether  by  erect- 
ing huts  or  other  buildings  or  erections  thereon,  or  by  putting 
up  fences,  or  digging  therein,"  on  being  convicted  before  two 
justices  of  the  peace,  shall  forfeit  for  every  such  act  of  ownership  the 
sum  of  five  pounds,  the  same  to  be  applied  by  the  valuer  in  aid  of 
the  expenses  of  the  enclosure,  or  to  the  person  in  possession  of 
such  allotment.     In  reference  to  doubts  that  have  arisen,  whether, 
under  the  recited  acts,  a  person  interested  in  several  subject  matters 
of  exchange,  but  held  under  several  titles,  or  for  distinct  and  sepa- 
rate interests,  or  subject  to  separate  charges  or  incumbrances,  can 
efifect  an  exchange  thereof,  it  is  enacted  by  the  concluding  clause, 
"  that  the  person  so  interested  as  aforesaid  may  effect  exchanges 
of  such  several  subject  matters  of  exchange,  in  such  and  the  same 
manner  as  if  difierent  persons  had  been  interested  therein."     The 
present  act,  for  the  purposes  of  enclosure,  is  to  be  considered  as 
part  of  the  recited  acts  named  in  the  preamble,  and  to  be  construed 
therewith. 

The  second  act,  (cap.  7,)  is  entitled  "  An  4-ct  to  authorise  the  en- 
closure of  certain  lands,  in  pursuance  of  the  Fourth  Annual  Gene- 
ral Report  of    the   Enclosure   Commissioners  for  England   and 
Wales."     These  lands  are  specified  in  the  schedule  annexed  to  the 
act,  and  are  situated  in  the  following  counties:  —  Brecknock: 
"lefu,   Ertliam   Common.     Chester:    Chorley   Green:  Bickerton 
riills.      Cumberland:  Langwuthby  Moor.     Devon;  Black  Tor- 
•ington ;  Holster  Yard.     Dorset :  Buckland  Newton.     Hereford : 
3radley.    Kent:  Westwell  Leacon.    Lancaster:  Cadishead  Moss, 
'lottingham:  Oxton ;  Mansfield  Woodhouse  Forest.  Norfolk  :Bra- 
nerton  Common.  Oxford:  Pyrton;  Cowley  Open  Fields,  The  Majrsh, 
-^uUingdon  Green,  and  Elder  Stubbs,  Oatlauds,  Botley,  and  Osney. 
Southampton:  Abbot's  Wood;  Headley.     Suffolk:  Bell,  Swan, 
*nd  Silverlace  Greens.    York :  Oakworth  Common.    York^  West 
^''lin^ :  Dent.   Westmoreland :  Firbank  Fells.  In  citing  this  act  in 
•  -  rtl  ir«truments,  it  will  be  suf^^^'^^^nl    o  no«i  the  expression,  "  The 
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By  the  third  act  relative  to  enclosures,  (cap  57,)  certain  other 
lands  are  authorised  to  be  enclosed  "  in  pursuance  of  a  Special  Re- 
port of  the  Enclosure  Commissioners  of  England  and  Wales." 
These  lands  and  their  locaUties  are  thus  specified  in  a  schedule 
annexed  to  the  act : — Cornwall:  Saint  Ives  Down.  Cumberland: 
Ponsonby ;  Calder ;  Crosby,  and  Birkby .  Kent :  Brasted  Chart. 
Norfolk:  Swannington,  Brandistow,  and  Haverland.  Oxford: 
Hailey  and  Crawley.  Eadnor:  Saint  Harmon;  Creigbyther. 
Somerset:  Loxton.  Sufiblk:  Kumburgh  Common;  Brockley; 
Bedfield  Long  Green ;  Bradfield  Saint  George.  Sussex :  Hails- 
ham,  Hellingly,  and  Arlington.  Southanapton :  Rotherwick. 
In  dting  this  act  for  legal  purposes,  it  will  sumce  to  term  it  "  The 
Second  Annual  Enclosure  Act,  1849.'" 

TURNPIKE  ROADS  AND  HIOHWATS. 

Five  acts  were  passed  last  session  relating  to  turnpike  trusts 
and  h^hways.  The  first  (cap.  44)  is  entitled  "  An  Act  to  faci- 
litate me  union  of  Turpike  Trusts,"  and  is  founded  on  the  expe- 
diency (as  stated  in  the  preamble)  of  estabUshing  a  better  and 
more,  economical  management  of  turnpike  trusts,  by  uniting  all 
that  can  be  conveniently  managed  together,  where  the  same  can 
be  effected  without  prejudice  to  the  creditors  of  any  of  the  separate 
trusts.  With  this  view  it  is  enacted,  that  where  the  general 
annual  meetings  of  the  trustees  of  two  or  more  turnpike  roads 
have,  for  three  years,  been  held  at  the  same  place,  or  at  places  not 
more  than  ten  miles  distant  from  each  other,  two  or  more  of  the 
trustees  of  each  of  such  roads  may,  on  giving  twenty-one  days' 
notice,  call  a  joint  meeting  of  the  trustees  of  the  several  roads  for 
the  purpose  of  taking  into  consideration  a  proposition  for  the  union 
of  the  same ;  and  if,  at  such  meeting,  it  shall  appear  to  a  majority, 
being  not  less  than  two-thirds  of  the  representatives  of  each  trust 
then  present,  that  such  union  is  expedient,  and  that  the  same  can 
be  effected  without  injury  to  any  of  the  creditors  of  the  several 
trusts,  the  trustees  may  resolve  to  unite  the  same.  A  notice  of  such 
resolution,  however,  is  to  be  sent,  within  twenty  days  after  such 
meeting,  to  all  the  creditors,  together  with  a  report  of  the  reasons 
for  considering  such  a  union  expedient,  and  a  statement  of  the  in- 
come and  expenditure  of  all  the  trusts  proposed  to  be  united ;  and 
on  receiving  an  assent,  in  writing,  from  not  less  than  three-fifths 
of  the  creditors,  the  union  shall  take  place,  and  the  same,  with  all 
the  necessary  particulars,  be  registered  in  the  office  of  the  clerk  of 
the  peace  in  every  county  through  which  the  joads  of  such  united 
trusts  pass.  The  trustees  of  the  several  trusts  are  to  be  henceforth 
the  trustees  of  the  united  trusts.  All  liabilities  and  payments,  as 
well  as  all  the  tolls,  profits,  and  other  property  of  each  trust,  are 
to  be  considered  as  merged  in  the  united  trusts,  provided  that  all 
special  provisions,  as  to  the  amount  of  tolls  or  exemptions,  &c.  con- 
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tained  in  any  act  applying  to  a  particular  road,  shall  be  held  as 
referable  to  that  road  only,  and  not  to  the  whole  united  trust ; 
and  provided  also  that  nothing  in  this  act  shall  be  construed  to 
aflfect  the  right  or  interest  of  any  person  to  any  office  under  any 
turnpike  trust  to  which  they  may  have  been  previously  entitled. 
United  trusts  may  hold  their  meetings  at  any  place  at  which  they 
might  have  been  held  prior  to  the  union,  and  after  the  expiration 
of  three  years  may,  in  like  manner  and  on  the  same  conditions, 
unite  with  any  other  trust  meeting  at  the  same.  The  con- 
cluding clause  declares  that  this  act  is  not  to  extend  to  Scotland 
or  Ireland. 

The  second  act  (cap.  87),   is   entitled  "  An  Act  to  continue 
certain  Tunipike  Acts  in  Great  Britain  for  limited  periods,  and  to 
make  certain  provisions  respecting  Turnpike  Roads  in  England.**' 
In  declaring  the  expediency  of  this  measure,  the  preamble  clause 
enacts  that  every  turnpike  road  act  in  Great  Britain,  that  would 
have  expired  before  the  end  of  the  last  session  of  parliament, 
shall  be  continued  until  the  1st  of  October  1850,  and  to  the  end 
of  the  then  next  session,  except  certain  specified  acts — namely, 
6  Geo.  IV.  cap.  49 ;  9  Geo.  IV.  cap.  103 ;  7  and  8  Geo.  IV.  cap. 
63;  and  9  Geo.  IV.  cap.  107.  The  second  clause  refers  to  a  schedule 
appended  to  the  act,  in  which  the  titles  of  a  variety  of  acts  (eighteen 
in  number,  and  applicable  to  different  English  and  Welsh  coun- 
ties) are  to  continue  in  force  until  the  1st  of  November  1850,  and 
no  longer,  unless  parliament  shall  in  the  mean  time  continue  the 
same.     The  third  clause  refers  to  the  establishment  of  a  sinking 
fund  for  the  discharge  of  moneys  hereafter  borrowed ;  and  enacts 
that,  in  every  case  in  which  the  trustees  or  commissioners  of  any 
turnpike  road  shall  borrow  any  sum  on  the  credit  of  its  tolls,  they 
are  empowered,  in  priority  to  all  other  payments,  except  the  inte- 
rest on  such  loans,  and  on  any  moneys  owing  on  the  security  of  the 
said  tolls,  to  set  apart  five  per  cent  per  annum  on  the  amount 
borrowed  ;  and  so  often  as  the  sum  thus  set  apart  shall  amount  to 
£200,  the  same  shall  be  applied  in  the  payment  of  a  proportionate 
part  of  the  moneys  so  borrowed,  notice  of  a  meeting  for  that  pur- 
pose to  be  given  to  the  creditors  in  some  newspaper  circulating  in 
he  locality  of  the  road  in  question.     The  sums  to  be  applied  by 
'he  trustees  to  the  creditor  who  shall,  by  proposal  in  writing,  have 
•iFered  to  accept  the  lowest  composition ;  in  cases  where  two  or 
uore  creditors  shall  have  offered  to  accept  an  equal  rate  of  com- 
)osition,  the  trustees  may  determine  by  lot  the  preference;  if, 
lowever,  there  should  be  no  proposal,  or  there  should,  after  apply- 
ng  the  composition  to  applicants,  remain  a  surplus,  the  same  is  to 
^  divisible  rateably  among  the  creditors.   Mortgagees  in  possession 
'^  every  toll-gate  or  bar  are  invested  with  power  to  let  or  to  farm 
r>  tollp  ^'  *"^^  jate  or  bar  in  like  manner  as  the  trustees;  and 
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validity  as  if  executed  by  the  trustees  or  commissioners  of  the 
mortgaged  road.     The  fifth  clause  refers  to  an  act  passed  in  the 
4th  of  William  IV.  for  requiring  the  annual  transmission  of  the 
statements  of  turnpike  trusts  to  the  Secretary  of  State,  with  a 
view  to  their  being  laid  before  parliament.    The  provisions  of  this 
act,  it  seems,  not  naving  been  m  many  cases  duly  complied  with, 
it  is  enacted  by  the  present  act,  that  where  in  any  year  the  trustees 
shall  not  hold  their  annual  general  meeting  on  or  before  the  25th 
of  March,  the  clerk  to  such  trustees  shall  make  out  a  statement  of 
the  debts,  revenues,  and  expenditure  of  the  trust,  and  transmit  a 
copy  of  the  same  to  one  of  Her  Majesty's  secretaries  of  state  on  or 
before  the  24th  of  April  in  such  year ;  the  penalty  for  non-com- 
pliance not  exceeding  ten  pounds,  nor  less  than  five :  this  enact- 
ment is  not  to  apply  to  any  period  during  which  the  tolls  are 
received  by  a  mortgagee  or  agent.     The  next  clause  requires 
mortgagees  in  possession  of  toll-gates  or  bars  to  transmit,  on  or 
before  the  25th  of  March,  every  year,  to  one  of  her  Majesty's 
secretaries  of  state,  an  annual  statement  of  the  revenues  of  the  said 
roads,  during  the  year  ending  the  31st  of  December  preceding, 
agreeably  to  a  form  prescribea  in  a  schedule  appended  to  the  act; 
penalty  for  non-compliance,  the  same  as  in  the  foregoing  clause. 
The  concluding  clause  exempts  Ireland  from  the  operation  of  this 
act,  and  also  Scotland, ''  except  in  respect  of  the  continuance  of 
the  acts  hereby  continued,"   (namely,  those  enumerated  in  the 
schedule.) 

The  third  act,  (cap.  47,)  is  entitled  "  An  act  to  continue  certain 
acts  for  regulating  Turnpike  Eoads  in  Ireland."  After  referring 
to  a  variety  of  acts  passed  in  the  4th  and  5th  of  her  present 
Majesty,  for  making  and  amending  the  turnpike  roads  m  Ireland, 
wluch  would  have  expired  on  the  31st  of  July  last,  the  preamble 
clause  declares  it  expedient  that  the  several  acts  alluded  to^ should  be 
"  further  continued  until  the  3l8t  of  July  1850;  or,  if  parliament 
be  sitting,  until  the  end  of  the  then  session  of  parliament.  Three 
provisional  clauses  follow :  one  of  which  exempts  from  the  opera- 
tion of  this  act  an  act  passed  in  the  7th  and  8th  Geo.  IV.  66  ;  an- 
other continues  an  act  passed  in  the  9th  Geo.  IV.  cap.  80,  until  the 
1st  of  October  1850,  and  no  longer;  and  the  other  continues  an 
actpassed  in  the  1st  and  2d  Geo.  IV.  cap.  38,  for  a  like  period. 

The  fourth  act,  (cap.  54,)  is  entitled  "  An  act  to  continue  imtil 
the  Ist  of  October  1850,  and  to  the  end  of  the  then  next  session  of 
parliament,  an  act  for  authorising  the  application  of  Highway 
Kates  to  Turnpike  Koads."  The  preamble  clause  refers  to  an 
act  passed  in  the  4th  and  5th  of  her  present  Majesty,  for  authoris- 
ing for  one  year  an  application  of  a  portion  of  the  highway  rates 
to  turnpike  roads  in  certain  cases ;  which  act  having  been  con- 
tinued from  year  to  year,  the  object  of  the  one  passed  last  session 
is  to  "further  contmue"  its  operation  until  the  1st  of  October 
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1850,    "  and  to   the   end  of   the  then  next   session  of  parlia- 
ment." 

The  next  act  (cap.  35)  is  entitled  "  An  act  for  requiring  annual 
returns  of  the  Expenditure  on  Highways  in  England  and  Wales, 
to  be  transmitted  to  the  Secretary  of  State,  and  afterwards  laid 
before  parliament."  In  reference  to  this  act,  it  may  be  premised 
that  in  the  6th  William  IV.,  an  act  was  passed  for  consolidating 
and  amending  the  laws  relating  to  highways  in  England,  by  the 
provisions  of  which  every  surveyor  was  required,  within  one  month, 
after  his  election  or  appointment,  to  lay  before  the  justices  of  the 
peace  at  a  special  sessions,  the  account,  (signed  by  himself,  or  by 
the  district  or  assistant  surveyor,)  for  the  year  preceding,  of  all 
moneys  received  and  disbursed  by  virtue  of  that  act ;  and  also,  that 
at  the  special  sessions  after  the  25th  of  March  in  every  year,  the 
surveyor  of  each  of  the  parishes  within  his  division  was  required 
to  verify  his  accounts.  The  object  of  the  measure  passed  last  ses- 
sion is  to  require  periodical  returns  of  highway  expenditure  ;  and 
for  this  purpose  it  is  enacted  that  the  clerks  to  justices  at  special 
sessions,  shall  prepare  from  the  surveyors'*  accounts  "  a  separate 
statement  in  writing  (according  to  a  form  set  forth  in  a  schedule 
to  the  act)  of  the  receipts  and  expenditure  on  account  of  the  high- 
ways of  each  parish  in  such  division ;"  the  same  to  be  transmitted 
within  fourteen  days  after  the  special  sessions,  and  for  the  prepa- 
ration and  transmission  of  which  a  fee  of  two  shillings  shall  be 
paid ;  the  penalty  for  neglecting  to  comply  with  this  provision, 
"  not  exceeding  five  pounds  nor  less  than  forty  shillings,"  The 
town-clerks  of  cities  and  boroughs,  and  clerks  to  trustees  and  com- 
missioners, are,  by  a  subsequent  clause,  also  required,  "  within 
thirty  days  next  after  every  annual  or  other  periodical  account  of 
the  receipts  and  expenditure  of  such  council,  trustees,  or  conmiis- 
sioners,  m  respect  of  the  highways  under  their  management,  has 
been  made  out,"  to  prepare  and  transmit  a  statement  in  writing, 
(as  far  as  circumstances  will  permit,)  of  the  particulars  agreeably  to 
the  form  prescribed  in  the  schedule :  the  penalty  for  non-compli- 
ance "  not  exceeding  ten  pounds  nor  less  than  five."  By  the  con- 
•ludin^  clause,  it  is  enacted  that  the  act  5th  and  6th  William  IV., 
>nd  this  act,  shall  be  construed  as  one. 

There  was  also  one  local  road  act  (cap.  4)  passed  last  session, 

^or  more  effectually  repairing  and  maintaining  certain  roads  in 

hr  -»Annties  of  Roxburgh  ana  Berwick."     The  preamble  to  this 

,  rtiter  reciting  the  titles  of  the  three  previously  existing 
•irttutes,  (viz.  46th  Geo.  III.  cap.  48,  9th  Geo.  IV.  cap.  104,  and 
id  and  4th  Vict.  cap.  66,)  declares  the  same  to  be  repealed  in 
avour  of  the  provisions  of  this  act.  The  second  clause  declares 
^'^ '  all  the  powers  of  an  act  passed  in  the  1st  and  2d  William  IV. 
-o.  43,  entitled  "  -A  »^  act  for  Amending  and  making  more  Effectual 

'  1j>"^c    »/^T>r»^*.Tiin»       ^  imnilro  V?'^«t'1c  irr   Sir"\+l«^Tid."  "iha}}  lift  apT^He<^ 
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to  this  act.  The  third  clause  enumerates  the  various  gentlemen 
appointed  trustees  for  carrying  into  execution  the  purposes  of  this 
act,  any  five  or  more  of  whom  maj,  as  often  as  necessary,  and  on 
giving  due  notice,  elect  new  trustees.  The  clause  relative  to  the 
qualification  of  trustees  enacts,  that  no  person  other  than  the 

Eovost  of  Jedbureh,  the  bailie  of  Melrose,  the  eldest  bailies  of 
luder  and  Hawick,  and  the  sheriff-depute  of  Eoxburghshire,  shall 
be  capable  of  acting  as  a  trustee,  unless  in  the  actual  possession  in 
his  own  right,  or  in  right  of  his  wife  as  fiar  or  liferenter,  of  lands 
in  Roxburghshire  or  Berwickshire  valued  in  the  cess-books  at 
£200  Scots;  or  the  heir-apparent  of  a  person  so  qualified,  or  a 
guardian  of  a  minor  enjoying  lands  of  a  like  valuation.     No  person 
claiming  as  a  trustee  to  have  more  than  one  vote,  except  he  be  the 
preses  of  any  meeting,  who  shall,  in  case  of  an  equality  of  votes,  in 
addition  to  his  deliberative  voice,  have  a  casting  vote.     All  general 
meetings  are  to  be  held  on  the  second  Wednesday  of  September 
annually ;  the  quorum  of  trustees  at  general  or  adjourned  meetings 
to  be  five ;  a  less  number  present  to  have  the  power  of  adjourning 
the  meeting.     The  ninth  clause  states  that  this  act  shall  be  put  in 
execution  for  the  purposes  of  "  surveying,  amending,  improving, 
widening,  altering,  straightening,  repairing,  and  keeping  in  repair, 
the  roads  made  and  maintained  under  the  second  recited  act," 
(namely,  the  9th  Geo.  IV.  cap.  104 :)  the  respective  localities  of 
these  roads  are  enumerated,     feonds,  agreements,  &c.,  entered  into 
under  either  of  the  repealed  acts,  are  to  remain  valid ;  and  all  tolls 
and  duties  on  the  roads  specified  in  any  of  the  said  acts,  are  to  be 
liable  for  debts  presently  owing  on  those  respective  roads,  but  for 
no  other  existing  debt,  provided  always  that  "  nothing  herein  con- 
tained shall  be  held  to  prevent  the  trustees  imder  this  act  borrow- 
ing money  under  the  authority  of  the  same,  from  burdening  the 
tolls  and  duties  leviable  upon  the  whole  roads  herein  comprised,  or 
such  part  of  the  same  as  they  shall  think  proper."     All  tolls  pay- 
able under  the  repealed  acts  are  to  continue  in  force  until  the 
expiry  of  the  existing  lettings,  "  and  the  roads  heretofore  main- 
tained by  statute   labour  money,   shall  be   so   maintained  until 
assumed  as  turnpike  under  this  act.    In  the  subsequent  clauses  rela- 
tive to  the  tolls  to  be  taken,  it  is  enacted  that  no  tolls  shall  be 
taken  more  than  once  a-day  within  the  distance  of  six  miles.     The 
produce  of  the  tolls  is  to  be  apportioned  to  the  maintaining  and 
improving  the  roads  comprehended  under  this  act ;  to  the  payment 
of  mterest  upon  moneys  borrowed  ;  and  where  a  surplus  occurs,  the 
same  to  be  appropriated  annually  to  the  extinction  of  the  principal 
of  the  debt.     With  respect  to  the  exemptions  from  tolls,  it  is 
enacted  that,  besides  those  specified  in  the  1st  and  2d  William  IV., 
"  no  toll  whatsoever  shall  be  demanded  or  taken  for  any  carriage, 
horse,  or  cattle  loaded  with  com  of  any  kind  going  to  mills  or  kilns 
for  the  purpose  of  being  manufacturea,  or  returning  therefrom,  for 
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the  use  of  farmers,  their  families,  and  cottaeers,  residing  within  one 
mile  of  any  toll-bar  which  may  be  passed  through."  All  tolls, 
together  with  the  right  of  property  in  every  turnpike,  toll-house, 
bmlding,  garden,  &c.,  are  to  be  vested  in  the  trustees  appointed 
under  tills  act.  The  concluding  clauses  declare  that  this  act  shall 
continue  operative  for  thirty-one  years;  and  that,  for  all  legal 
purposes,  it  will  suffice  that  it  be  entitled  "  The  Koxburghshire  and 
berwickshire  Eoads  Act,  1849." 

LEASEHOLD  LANDS. 

Two  important  acts  were  passed  last  session  relative  to  lease- 
hold lands;  one  applicable  to  England  and  Wales,  the  other 
pertaining  exclusively  to  Ireland.  The  former  (cap.  26)  is  enti- 
tled "  An  Act  for  granting  relief  against  defects  in  leases  made 
under  powers  of  leasing,  in  certain  cases."  Of  the  necessity  of 
this  measure  we  have  a  comprehensive  explanation  in  the  pre- 
amble clause,  which  sets  forth  that — 

Through  mistake  or  inadvertence  on  the  part  of  persons  granting  leases,  aid 
through  ignorance  on  the  part  of  lessees  of  the  titles  of  persons  from  whom  leases  are 
accepted,  leases  granted  by  persons  having  valid  powers  of  leasing  are  frequently 
invalid,  as  against  the  successors  in  estate  of  such  persons,  by  reason  of  the  non- 
observance  or  omission  of  some  condition  or  restriction,  or  by  reason  of  some  other 
deviation  from  the  terms  of  such  powers  :  and  whereas  leases  granted  in  the  intended 
exercise  of  such  powers  are  sometimes  invalid  as  against  the  successors  in  estate  of 
the  persons  granting  the  same,  by  reason  that,  at  the  time  of  granting  the  same,  the 
person  granting  the  lease  could  not  lawfully  grant  such  lease,  although  at  a  subse- 
quent time,  and  during  the  continuance  of  his  estate  in  the  hereditaments  comprised 
in  such  lease,  he  might  have  granted  the  same  in  the  lawful  exercise  of  such  power  : 
and  whereas  it  is  expedient  that  provision  should  be  made  for  granting  relief  in  the 
cases  aforesaid,  in  manner  after  mentioned. 

The  nature  of  the  relief  proposed,  as  specified  in  the  subsequent 
clauses,  is  as  follows — That  where,  in  the  intended  exercise  of  any 
such  power  of  leasing  as  aforesaid,  whether  derived  under  an  act 
of  parliament,  or  under  any  other  legal  authority,  a  lease  shall 
be  granted  which,  by  reason  of  the  non-observance  or  omission  of 
some  condition  or  restriction,  is  invalid  as  against  the  parties  inte- 
rested, such  lease — in  case  the  same  have  been  made  bond  Jide^  and 
the  lessee  named  therein,  his  heirs,  &c.,  have  entered  thereunder — 
shall  be  considered  in  equity  as  a  contract  for  a  grant,  at  the 
request  of  the  lessee,  his  heirs,  &c.,  of  a  valid  lease,  to  the  like 
purport  and  effect  as  such  invalid  lease  aforesaid,  save  so  far  as 
any  variation  may  be  necessary  in  order  to  comply  with  the  terms 
of  the  power  of  leasing ;  and  all  persons  who  would  have  been 
bound  by  a  lease  lawfully  granted  under  such  power  shall  be 
bound  in  equity  by  such  contract.  By  the  thu'd  clause,  the 
acceptance  of  rent  under  an  invalid  lease  shall,  as  against  the  per- 
son accepting  it,  be  deemed  a  confirmation  of  such  Tease.  Leases 
invalid  at  the  granting  thereof  may  become  valid,  if  the  granter 
continue  in  the  ownership  until  the  time  when  he  might  lawfully 
grant   such  a  lease.      The  fifth  clause  explains  what  ^all  be 
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deemed  "  an  intended  exercise  of  a  power," — namely,  that  when  a 
valid  power  of  leasing  is  vested  in  a  person  granting  a  lease,  and 
such  lease  (by  reason  of  the  determination  of  the  estate,  or  interest 
of  such  person,  or  otherwise)  cannot  have  effect  according  to  the 
terms  tnereof,  independently  of  such  power,  such  lease  shall  be 
deemed  to  be  granted  in  the  intended  exercise  of  such  power, 
although  that  power  may  not  be  referred  to  in  the  lease.     A  pro- 
visional clause  enacts  that  nothing  in  this  act  shall  be  construed  to 
prejudice  the  rights  of  lessees  under  covenants  for  title  and  for 
quiet  enjoyment,  and  the  lessor's  right  of  entry  for  breach  of  cove- 
nants, &c.     This  act  is  not  to  extend  to  any  leases  of  ecclesiastical 
corporations,  or  the  leases  of  any  college,  hospital,  or  charitable 
foundation,  or  to  any  lease  where,  before  th«  passing  of  this  act, 
the  hereditaments  comprised  in  such  lease  have  been  surrendered 
or  relinquished,  or  recovered  adversely  by  reason  of  the  invalidity 
thereof.     Pending  suits,  also,  are  not  to  be  prejudiced  by  this  act. 
Scotland  is,  by  the  concluding  clause,  exempted  from  the  operation 
of  this   act. — [A  supplemental  act  to  the  foregoing  (cap.  110) 
received  the  royal  assent  on  the  1st  of  August,  which  "  suspends  " 
the  operation  of  the  above  measure  until  the  1st  of  June  1850.] 

The  following  act  (cap.  105)  "  for  converting  the  renewable 
leasehold  tenure  of  lands  m  Ireland  with  a  tenure  in  fee,'**  aims  at 
the  accomplishment  of  a  much  needed  reform  in  the  lesseeship  of 
lands  in  the  sister  kingdom.  The  justification  for  this  measure,  as 
stated  in  the  preamble  clause,  is,  that — 

Many  lands  in  Ireland  are  held  under  leases  and  under-leases  respectively  with 
"  ooTenants  for  perpetual  renewal,"  and  great  expense  is  constantly  incurred  in  pro- 
curing renewals  under  such  covenants,  and  much  litigation  and  inconvenience  arifie 
from  such  tenures  ;  and  it  is  expedient  that  such  tenures  should  be  converted,  in 
manner  hereinafter  provided,. with  ^'tenures  in  fee;"  and  that,  except  as  herein 
excepted,  all  leases  and  under-leases  of  lands  in  Ireland,  with  covenants  for  per- 
petual renewal,  granted  or  made  after  the  passing  of  this  act,  should  operate  and 
take  effect  in  manner  hereinafter  mentioned. 

The  clause  then  goes  on  to  enact,  that  where  lands  in  Ireland 
are  held  imder  any  Tease  in  perpetuity,  the  owner  of  such  lease — 
whether  the  time  for  renewal  has  or  has  not  arrived — may  require 
the  owner  of  the  reversion  to  execute  a  grant,  according  to  the 
provisipns  of  this  act,  of  the  lands  comprised  in  such  lease ;  and 
the  reversioner  shall  thereupon  execute  a  grant  to  the  owner  of 
such  lease  of  an  estate  of  inheritance  in  fee-simple  in  such  lands, 
subject  to  a  perpetual  yearly  fee-farm  rent,  to  be  charged  upon 
such  lands,  and  to  be  payable  at  the  same  periods  as  the  yearly 
rent  of  the  lease.  A  similar  power  is  given  to  the  persons  holding 
lands  under  any  under-lease  in  perpetuity  of  any  degree  of  tenure  ; 
and  upon  the  delivery  of  every  grant  to  the  owner  requiring  the 
same,  ne  shall  execute  and  deliver  to  the  owner  executing  the 
grant  a  counterpart  thereof,  the  expense  of  the  same  to  be  borne 
by  the  owner  to  whom  the  grant  is  made :  a  proviso  to  this  clause 
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enacts,  that  no  grant  shall  be  required  where  right  of  renewal  is 
lost.  The  amount  of  the  fee-farm  rent  to  be  the  same  as  the 
yearly  rent  payable  by  lease  or  under-lease ;  and  the  value  of  the 
renewal,  fine  or  fees,  to  be  estimated  with  reference  to  the  probable 
duration  of  the  subsisting  term,  the  average  duration  of  life,  and 
the  respective  periods  for  renewal.  Where  any  subsisting  excep- 
tion or  reservation  interferes  with  the  proper  cultivation  of  lands, 
the  lessee  or  under-lessee  may  require  that  such  exception,  &c. 
should  cease,  wholly  or  partially,  in  which  case  the  fee-farm  rent 
shall  be  increased  by  an  amount  equivalent  to  the  value  of  tlie 
exception.  The  two  subsequent  clauses  are  provisional:  one, 
declaring  certain  rights  pertaining  to  timber,  bogs,  mines,  quarries, 
&c.,  not  to  be  coinmutable  without  the  mutual  consent  of  the 
owner  of  the  lease  and  the  reversioner ;  the  other,  enacting  that 
compensation  shall  be  awarded  to  the  reversioner  where  there  is  a 
loss  on  the  conversion  of  the  reversion  into  a  rent,  such  compensa- 
tion to  be  estimated  according  to  the  difference  in  marketable 
value.  A  portion  of  the  lands  comprised  in  any  lease  or  under- 
lease may,  by  consent  of  the  owner  required  to  execute  a  grant 
and  the  owner  requiring  the  same,  bo  allocated  in  lieu  of  fee-farm 
rent,  or  the  fee-farm  rent  may  be  charged  on  part  only  of  such 
lands.  Grants  are  to  be  valid  against  all  parts.  Estates  in  fee- 
farm  rent,  &c.,  are  to  be  descendiole,  as  if  the  same  were  an  estate 
of  inheritance  in  fee-simple  in  reversion ;  and  all  estates  created 
under  grants  are  to  be  subject  to  the  old  uses,  trusts,  &c.  The 
conversion  of  any  estate  under  this  act  is  not  to  revoke  or  pre- 
judice testamentary  dispositions;  nor  to  give  dower  or  curtesy 
where  the  same  would  not  have  been  claimable  before  the  conver- 
sion ;  or  to  affect  any  rights  of  lords  of  manors  in  royalties.  All 
covenants  by  law  implied  on  the  part  of  landlord  or  tenant  upon 
any  lease  or  under-lease  in  perpetuity  to  the  owner,  granted  under 
this  act,  are  to  be  implied  upon  such  grant.  Covenants  made  to 
lessees  or  under-lessees,  in  substitution  for  like  covenants  contained 
in  leases  granted  by  the  governor  and  assistants  of  the  Irish  Society, 
ire  also  to  run  wiUi  the  land.  The  conversion  of  the  interest  of 
essees  or  imder-lessees  is  not  to  affect  any  right  of  distress,. or 
^etion  which  accrued  before  such  conversion ;  the  rights  of  superior 
^wner,  and  the  right  to  indemnification  against  superior  rents,  are 
J«r  o  be  preserved.  Where  the  owner  of  any  under-lease  in 
>v,*A,>:iiuity  is  entitled  to  require  the  owner  of  a  lease  or  superior 
•vHe**-leasc  to  procure  a  renewal,  the  owner  of  such  under-lease 
'.  the  same  time,  require  the  former  to  execute  to  him  a 
^ii.-n.  under  this  act.  The  acquisition  of  lands  charged  with  fee- 
arm  rent  to  operate  to  the  extinction  of  a  proportionate  part  only 
^f  the  rent;  the  r^'riaining  part  to  be  recoverable  out  of  the 
-^d''"  ^^  ^"'^^  'otiHp      ^^here  the  o>vner  of  any  reversion,  lease 
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committee  of  the  estate,  hasband,  or  attorney  respectively  of  such 
owner,  shall  be  substituted  for  the  purposes  of  this  act.  The  por- 
tion added  under  this  act  to  any  former  rent  is  to  be  liable  to 
deduction  for  poor-rate ;  but  nothing  in  this  act  is  to  alter  the 
existing  liability  to  tithe-rent  charge.  The  subsequent  clauses, 
from  the  20th  to  the  35th  inclusive,  refer  to  the  legal  processes  to 
be  observed  in  the  Irish  Court  of  Chancery  and  Exchequer  for  the 
recovery  of  rent,  the  adjustment  of  disputed  rights,  ana  any  other 
matters  that  may  render  petition  to  the  above  courts  necessary. 
The  36th  clause  enacts,  that  the  owner  of  the  reversion  of  a  lease, 
or  under-lease  in  perpetuity,  shall  be  deemed  the  owner  of  the 
estate  created  on  conversion.  The  next  clause,  referring  to  all 
future  leases  in  perpetuity  of  Irish  lands,  we  give  in  the  text  of 
the  act. 

And  be  it  enseted,  that  every  lease  of  lands  in  Ireland  for  one  or  more  life  or 
liTes,  with  or  without  a  term  of  years,  or  for  years  determinable  upon  one  or  more 
life  or  liresy  or  for  years  absolute,  with  a  covenant  or  agreement  for  perpetual 
renewa],  made  after  the  passing  of  this  act  by  any  person  competent  to  convey  an 
estate  of  inheritance  in  fee-simple  (and  not  so  made  in  pursuance  of  a  covenant  or 
agreement  entered  into  before  the  passing  of  this  act)  shall,  notwithstanding  anything 
therein  contained  to  the  contrary,  be  deemed  to  be  and  shall  operate  as  a  conveyance 
of  the  lands  specified  therein  to  the  intended  lessee,  his  heirs  and  assigns  for  ever,  at 
a  fee-fkrm  rent  equal  to  the  rent  expressed  to  be  reserved  in  such  lease  ;  and  all 
reservation  of  fine  or  fines  upon,  or  fees  for  or  in  respect  of  such  renewal,  and  all  and 
every  covenant,  contract,  or  agreement  for  the  payment  of  such  fine  or  fees,  shall  be 
altogether  void  ;  and  every  contract  for  such  a  lease  entered  into  after  the  passing 
of  this  act  by  any  such  person  as  aforesaid  (not  being  a  renewal  of  a  contract  in  pur- 
suance of  an  agreement  in  that  behalf  made  before  the  passing  of  this  act)  shall, 
notwithstanding  anything  therein  contained  to  the  contrary,  be  deemed  to  be  a  con- 
traet  for  a  conveyance  of  the  lands  specified  therein  to  the  intended  lessee,  his  heirs 
and  asaigDS,  at  a  fee-farm  rent  equal  to  the  rent  in  such  contract  proposed  to  be 
reserved  ;  and  any  such  fee-farm  rent  shall  be  recoverable  by  all  the  means  and 
remedies  provided  for  the  recovery  of  fee-farm  rents  made  payable  by  a  grant  under 
thie  act,  and  the  provisions  of  this  act,  so  far  as  the  same  may  be  applicable,  shall 
be  applied  to  snch  cases. 

The  concluding  clauses  enact  that,  in  citing  this  act  for  all  legal 
purposes,  it  shall  be  sufficient  to  use  the  expression,  "  the  Renew- 
able Leasehold  Conversion  Act ;"  and  in  like  cases,  in  describing 
any  fee-farm  rent,  payable  under  the  provisions  of  this  act,  it  shall 
be  sufficient  to  .term  it  the  "  Fee-farm  Kent  under  the  Renewable 
Leasehold  Conversion  Act." 

ENCUMBERED  ESTATES  (iRELAND.) 

There  were  few  measures  passed  during  the  last  session  th^it 
more  deeply  engaged  the  attention  of  the  legislature,  and  particu- 
larly the  members  of  the  Upper  House,  than  the  bill  which  received 
the  royal  assent  on  the  28th  of  July,  for  granting  ''  further  facili- 
ties "  for  the  sale  and  transfer  of  encumbered  estates  in  Ireland. 
Many  of  the  important  and  popular  amendments  with  which  the 
act  is  invested,  were  the  result  of  frequent  and  protracted  delibera- 
tions in  the  select  committee  of  the  Lords,  in  whose  report  they 
were  introduced. 
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The  preamble  and  several  subsequent  clauses  authorise  the 
appointment  of  three  commissioners  (two  to  be  a  quorum)  for  the 
execution  of  the  act,  whose  term  of  service  shall  be  limited  to  five 
years,  the  salary  of  one  of  the  commissioners  to  be  £3000,  and  that 
of  each  of  the  two  others  £2000  per  annum,  the  said  commissioners 
to  be  ineligible  to  sit  in  parliament.  Forms  of  application,  and 
directions  '•  indicating  the  particulars  of  the  information  to  be  fur- 
nished to  the  commissioners  under  this  act,"  are  to  be  framed  and 
circulated  by  the  commissioners,  who  are  empowered  to  make 
general  rules  for  regulating  all  proceedings  (without  fees,)  the  same 
to  be  laid  before  the  Privy  Council  of  Ireland,  and,  after  confirma- 
tion, to  be  enrolled  in  the  Irish  Court  of  Chancery,  and  to  possess 
all  the  efiect  of  an  act  of  parliament ;  the  said  rules  to  be  laid  be- 
fore both  houses  of  parliament  within  one  month  fi'om  the  confir- 
mation thereof,  if  sitting ;  if  not,  within  one  month  from  the  com- 
menccfment  of  the  then  next  session.  Commissioners  are  empow- 
ered to  summon  witnesses,  and  to  require  the  production  of  all 
necessary  books,  deeds,  and  documents,  and  to  exercise  the  same 
authority  for  enforcing  the  attendance  of  witnesses  as  is  vested  in 
the  Irish  Court  of  Chancery.  All  orders  made  by  the  commis- 
sioners may  be  enforced  in  England.  By  the  15th  clause  the 
commissioners  are  to  be  made  a  court  of  record,  and  to  have  all  the 
powers,  authority,  and  jurisdiction  of  a  court  of  equity,  and  for 
ascertaining  and  allowing  encumbrances  and  charges,  and  the 
amount  due  thereon,  and  also  for  allowing  the  rights  of  all  persons 
in  any  land  or  lease,  in  respect  of  which  application  may  be  made 
under  this  act.  All  inquiries  and  matters  may  be  referred  by  the 
commissioners  to  any  one  of  the  three,  whose  decision  shall  be 
binding  upon  the  rest.  Where  land  in  Ireland,  or  a  lease  in  perpe- 
tuity, or  any  lease  for  a  term  whereof  not  less  than  sixty  years  are 
unexpired  at  the  time  of  application,  or  any  church  or  college 
lease,  shall  be  subject  to  any  encumbrance,  the  owner  of  such  land 
or  lease  may,  within  three  years  from  the  passing  of  this  act,  apply 
to  the  commissioners  for  a  sale  of  the  same.  ITie  next  clause 
enables  an  encumbrancer  to  apply  to  the  commissipners  within  the 
<*ame  period  for  a  sale  of  the  wnole  or  part  (as  the  commissioners 
^hall  deem  fit)  of  any  land  or  lease  for  discharging  the  encumbrances 
hereon  ;  but  no  application  is  to  be  entertained  unless  the  costs  of 
•••V  previous  application  be  first  paid.  The  19th  clause  introduces 
•    -roviso,  to  the  effect  that,  for  the  purpose  of  authorising  an 

^j-i^-^afmr   ^r^j.  ^  galc  uudcr  the  act,  ng  land  shall  be  deemed  sub- 

ambrance  where  the  same  shall  not  affect  the  inherit- 

iticss  such  encumbrance  shall  affect  a  term  of  not  less  than 

'^*  "■  years  absolute  unexpired,  or  a  greater  estate  in  such  land,  and 

>i*.td  have  been  created  by  the  owner  of  an  estate  of  an  inheritance. 

'^hen  any  encn»>^'^  ^t»"«  •«■  o^Kjcct  to  l»"^'*^tions  of  estate  or  interest, 
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entitled  to  the  income  of  such  encumbrance,  and  may,  after  notices 
and  hearing,  direct  a  sale ;  provided  that  no  part  of  such  land  or 
lease  is  subject  to  any  receiver,  and  that  the  annual  payments  on 
charges  do  not  exceed  half  the  net  income — ^the  decision  of  the 
commissioners,  in  such  cases,  to  be  final.     Occupying  tenants,  and 
lessees  or  under-lessees,  whose  rights  may  affect  the  land  or  lease 
to  be  sold,  are  'required  to  produce,  on  notice  from  the  commis- 
sioners, their  leases,  agreements.  &c.,  for  examination ;  the  sale  to 
be  made  subject  to  any  annual  cnarges  affecting  the  land  or  leases. 
All  sales  are  to  be  effected  imder  the  direction  of  the  commissioners, 
whose  conveyance  shall  be  made  under  the  seal  of  the  commission. 
The  purchase-money,  in  all  cases,  to  be  lodged  in  the  Bank  of  Ire- 
land to  the  accoimt  of  the  commissioners,  who  may  invest  the  same 
in  the  funds.     Encumbrancer  or  owner,  on  whose  application  a 
sale  has  been  ordered,  may  bid  and  become  the  purchaser ;  in  which 
case  commissioners  may  authorise  payment  into  the  bank  of  balance 
of  purchase-money,  after  retaining  the  amount  of  encumbrance.^ 
Conveyances,  executed  by  the  commissioners,  upon  the  sale  of  land, 
to  be  effectual  in  passing  the  fee-simple  and  inheritance  of  the  land 
to  be  conveyed.    C!onveyances  or  assignments  are  not  to  prejudice 
any  ri^ht  of  common,  rent  charge,  crown  rent,  or  quit  rent,  &c., 
made  m  virtue  of  the  5th  and  6tb,  and  10th  and  11th  of  Victoria. 
Commissioners  may  order  the  delivery  to  purchasers  of  counterparts 
of  leases,  and  agreements,  and  possession.     The  surplus  of  pur- 
chase-moneys, after  payment  of  expenses  consequent  on  the  sale  of 
land  or  lease,  is  to  be  applied,  by  order  of  the  commissioners,  in 
satisfaction  of  the  encumbrances,  &c.,  according  to  their  priorities. 
Trustees  may  be  appointed  by  the  commissioners  for  any  of  the 
purposes  of  this  act.     Where  any  money,  arising  from  a  sale,  is 
not  immediately  distributable,  or  the  parties  entitled  thereto  cannot 
be  ascertained,  the  commissioners  are  empowered  to  order  the  same 
to  be  paid  into  the  Court  of  Chancery  or  Exchequer.     The  36th 
clause  refers  to  lands  included  in  different  applications,  and  enacts^ 
inter  alia^ — 

ThM  where  there  shall  be  separate  applications  to  the  commissioners  for  sales 
under  this  act,  of  any  land,  and  of  any  lease  in  the  same  land,  or  of  two  or  more 
leases  in  the  same  lanid,or  there  shall  be  such  applications  for  sales  of  different  undi- 
Tided  shares  of  any  land  or  lease,  it  shall  be  lawfal  for  the  commissioners,  where 
they  shaU  see  fit  so  to  do,  to  inclade,  with  the  consent  of  the  persons  by  whom  such 
respectire  applications  may  be  made  or  prosecuted  ;  and  if  any  other  persons  whose 
consent  the  commissioners  may,  under  the  circumstances,  think  fit  to  require,  in 
the  same  sale,  upon  such  terms  as  they  think  fit,  such  land  and  lease,  or  suchleases^ 
or  such  several  undivided  shares  as  aforesaid  ;  and  where  there  shall  be  separate 
applications  for  sales  under  this  act,  of  any  land,  and  of  any  lease  in  other  land,  or 
of  diJOTerent  lands  or  leases  in  different  lands,  it  shall  be  lawful  for  the  commissioners, 
where,  from  the  lands  being  intermixed,  or  from  other  circumstances,  it  shaU  appear 
to  them  convenient  so  to  do,  to  include,  with  such  consent  as  aforesaid,  such  land  and 
lease^  or  lands  or  leases,  in  the  same  sale,  upon  such  terms  as  they  may  think  fit. 

The  next  clause  is  also  an  important  one,  of  which  the  leading 
provisions  are :  — 

JOURNAL. — JANUARY  1850.  P 
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That  if  any  land  or  lease  to  be  sold  nnder  this  act  ahall  be  snbjeet  i«  a  leaie  or 
under-lease  for  years  or  lives,  comprising  other  land  at  an  entire  rent,  it  shall  be  law- 
ful for  the  commissioners  to  apportion  the  rent  between  the  land  to  be  sold  and  the 
remainder  of  the  land  subject  to  snch  rent ;  and  where  it  is  intended  to  sell  nnder 
this  act  a  part  only  of  any  lease  in  perpetuity,  or  other  lease,  it  shall  be  lawfbl  Ibr 
the  commissioners,  where  they  shall  think  fit,  and  (having  regard  to  the  xigkto  and 
interest  of  the  owner  of  the  reversion)  it  shall  appear  to  them  just  so  to  do,  to 
apportion  the  rent  reserved  by  snch  lease  between  the  land  to  be  sold  and  the  remain- 
der of  the  land ;  the  commiBsioneni  to  direct  notices,  of  such  intended  appoctiooBieiit 
to  be  given  to  tiie  proper  parties. 

The  38th  clause  xoakes  provision  for  persoiiB  Tinder  disabiUtj, 
such  as  minors,  idiots,  lunatics,  iSx.,  who  might,  (if  not  under  diss^ 
bilitj,)  have  been  made  party  to  any  proceeding  under  this  act ; 
the  guardian,  committee  of  the  estate,  or  husband  respectivelj  of 
such  parties,  are  empowered  to  make  applications  and  gTve  consents. 
Any  proceedings  under  this  act  are  not  to  abate  or  be  soie^ieiided 
by  death  or  transmission  of  interest.  In  every  proceeding  the 
commissioners  to  have  fiiU  power  to  give  or  witlmoid  costs  and  ex- 
penses. Application  may  be  made  to  the  commissioners  tor  a  sale 
under  this  act,  and  by  them  ordered  to  take  place,  ^^notwidi- 
standing  any  pending  proceedings  in  a  court  of  equity  in  England  or 
Ireland,  or  any  decree  of  any  such  court  of  equity  already  made  for 
sale,  and  notwithstanding  tne  owner  may  have  power,  under  an  act 
of  parliament  or  otherwise,  to  make  a  sale."  After  the  ord^  of  the 
commissioners  authorising  the  sales  of  any  land  or  lease,  proceedings 
for  a  sale  under  decree  of  an  equity  court  may  be  stayed,  and  no 
suit,  &c.  to  be  commenced  under  tne  act  of  the  previous  session, 
(^^  to  facilitate  the  sale  of  encumbered  estates  in  Ireland,")  pending 
proceedings  under  this  act,  without  leave  of  the  commissioners.  On 
application  for  the  sale  of  an  undivided  share,  or  after  the  sale,  the 
commissioners  may,  on  application  of  the  paily  interested,  and  giv- 
ing notices  to  the  owner  or  owners  of  the  other  undividea  share  or 
shares  of  the  same  land  or  lease,  and,  hearing  the  parties,  make 
an  order  for  the  partition  of  the  same — such  order  to  have  a  map  or 
plan  annexed,  showing  the  part  allotted  in  severalty*  in  respect  of 
each  of  the  undividea  shares.  Where  an  application  is  made  for 
the  sale  of  anj  land  or  lease,  or  after  the  sale,  the  commissioners 
may,  on  apphcation  of  a  pariy  interested,  who  may  be  desirous  of 
exchanging  all  or  any  part  of  such  land  for  other  land  which  the 
owner  thereof  may  be  willing  to  give  in  exchange,  cause  proper 
oquiries  to  be  made ;  and,  on  being  satisfied  that  such  excnange 
vould  be  beneficial,  direct  it  to  be  made  accordingly.  The  45th  clause 
*efers  to  the  partition  of  land,  '^  not  subject  to  be  sold  under  this 
oict;"  and  enacts  that  the  commissioners  may,  upon  the  apnlication 
rf  the  owners  of  the  several  undivided  shares  of  any  lana  in  Ire- 
and^  who  may  desire  to  effect  a  partition  of  the  same,  cause  in<- 
4uinefl  to  be  instituted  for  ascertaining  whether  such  partition 
vroplil  V'x  KmiAfi^ial  to  the  parties  interested  in  the  reispectiye  shares; 

»^.firTP<i<'iv'*    l»pt7  *-A  Tnolrp  %n  order  ^or  fffi^  partitioxL 
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aooordingij,  annexing  to  such  order  a  map,  showing  the  part 
allotted  in  severalty  in  respect  of  sach  undivided  share.  Exchanges 
of  lan^,  ^^not  subject  to  be  sold  under  this  act,"  may  also  be 
effected  on  the  application  of  the  owners ;  and  after  the  commLeH 
ffloners  have  satisfied  themselves  that  sach  proposed  exchange 
would  be  beneficial,  a  map  specifying  the  lands  given  and  taken 
in  exdiaiige  to  be  annexed  to  the  commissioners'  order.  The  47th 
clause  refers  to  the  division  of  intermixed  lands ;  and,  havmg  elicited 
special  attention  in  the  parliamentary  progress  of  this  act,  we  give 
it  entire :  — 

And  be  it  enaeied,  tliat  it  8h»ll  be  lawfbl  for  ibe  connnissio&erB,  upon  the  applica- 
tion of  any  number  of  persons  who  shall  be  separately  owners  of  pareels  of  land 
^  not  labjeet  to  be  sold  under  this  act/'  or  as  to  which  no  prooeedings  for  a  sale 
nnder  this  act  shall  be  pending,  so  hitermixed,  or  difided  into  parcels  of  inconyenieni 
Ibrm  or  qnantity,  that  the  same  cannot  be  cnltiTated  or  occupied  to  the  best  adTan- 
iage,  but  forming  together  a  tract  which  may  be  divided  into  oonvenieikt  parcels,  and 
who  shali  desire  to  haye  ihi6  whole  of  sach  tract  diyided  into  conyenient  parcels,  t» 
be  allotted  in  lien  of  the  old  parcels,  to  make,  or  cause  to  be  made,  sach  inqoiries 
as  the  commissioners  may  think  fit,  for  ascertaining  whether  sach  proposed  diTision 
and  allotment  would  be  beneficial  to  the  persons  interested  in  sach  lands;  and  in 
case  the  commissioners  shall  be  of  opinion  that  the  proposed  diyision  and  allotment 
woold  be  beneficial,  they  shall  make  an  order  for  the  diyision  and  allotment  thereof 
accordingly,  with  amaporplantherennto  annexed,  in  which  shall  be  specified  as  well 
the  parcels  in  which  the  seyeral  persons  on  whose  application  sach  order  shall  hare 
been  made,  were  respectiYely  interested  before  such  division  and  allotment,  as  the 
sereral  parcels  allotted  to  them  respectirely  by  snch  order;  and  the  parcels  of  land 
taken  nnder  svch  division  and  allotment  shi^  go  and  ennre  to  and  upon  the  same  uses 
and  tnists,  and  be  subject  to  the  same  conditions,  cluurges,  and  encumbrances,  as  the 
seveial  lands  which  the  persons  taking  the  same  shall  have  relinquished  or  lost  on 
such  division,  would  have  stood  limited  or  been  subject  to,  in  case  such  order  had 
not  been  made.* 

In  the  case  of  land  in  respect  of  which  no  proceedings  for  a  sale 
under  this  act  s«*e  pending,  no  order  of  partition,  exchange,  &c.. 
as  above,  shall  be  made  hy  the  commissioners,  unul  three  months 
public  notice  of  the  same  shall  have  elapsea.  All  conveyances, 
assignments,  and  orders  for  partition,  exchange,  &c.,  made  by  the 
conmiissioners,  under  their  seal,  to  be  deemed  conclusive ;  nor  are 
the  commissioners  to  be  restrained  in  the  execution  of  their  powers 
under  this  act  by  injunction,  or  their  proceedings  be  removable  by 

*  It  may  not  be  nnuseful  to  put  on  record,  in  this  place,  the  remarks  made  by  Lord 
Stanley,  in  reference  to  the  45th,  46th,  and  47th  clauses.  On  the  bringing  up  of  the 
Teport  of  the  select  committee  upon  the  bill: — ^  He  (Lord  S.)  must  call  the  attention 
of  their  lordships  to  one  amendment  which  had  been  made  in  this  measure.  It  waa 
the  adoption  of  a  power  which  existed  in  England,  and  which,  he  believed,  was  not 
generally  loiown  to  Uie  public.  He  alluded  to  the  power  enabling  the  oommisaionezs^ 
where  estates  were  held  in  common  and  were  intermingled,  to  e&ct  a  change  of  land 
among  the  proprietors,  &ee  from  all  expenses  to  which  the  parties  would  be  subjected 
by  the  ordinary  process  of  the  law.  At  the  present  moment,  in  England,  power  was 
given  to  the  Enclosure  Commissioners — and  a  similar  power  was  now  proposed  to  be 
given  to  these  commissioners  in  Ireland — not  only  with  respect  to  estates  which 
were  not  encnmbered,  but  also  with  respect  to  estates  vrfaich  were  encumbered  and 
intermingled,  to  effect  an  interchange  of  them  by  a  simple  process;  of  that  process 
he  highly  approved,  and  his  object  in  mentioning  it  was  to  maJce  it  better  known  to 
Abe  people  of  England.''— IroreCi'  D^xO^,  June  ^  1849. 
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certiorari.  &c.  The  commissioners  may  review,  rescind,  op  vary 
any  of  their  orders;  and  where  they  shall  sanction  an  appeal 
against  any  order,  snch  appeal  is  to  be  made  to  the  Privy  Council 
of  Ireland  within  one  calendar  month  from  the  order  i^pealed 
against,  and  to  be  reported  on  by  a  judicial  committee  appointed 
by  members  of  the  Pnvy  Council,  whose  order  on  the  appeal  shall 
be  final.  The  two  concluding  clauses  refer,  one  to  the  penally  for 
false  swearing ;  the  other,  to  the  construction  of  terms,  occ.,  in  this 
act.  A  schedule  containing  the  form  of  conveyance  on  sales  by 
the  commissioners,  is  appended. 

The  commissioners  appointed  under  the  foregoing  act  are— The  Right  Hon.  Baron 
Richards,  Dr  Longfield,  and  Mr  Hargrave.  The  commission,  for  the  sale  and  trans- 
fer of  encumbered  estates  in  Ireland,  was  opened  on  the  24th  of  October  last.  On 
that  occasion,  Baron  Richards  expatiated  at  some  length  on  the  machinery  by  which 
it  was  proposed  to  carry  out  the  intentions  of  the  legislature;  in  the  course  of  whioh 
he  adverted  to  the  rules  and  forms  that  had  been  approved  of  by  the  Priyy  Cooncil, 
as  well  as  those  emanating  from  the  commissioners  themselyes,  both  of  which  he 
recommended  all  persons  desirous  of  becoming  acquainted  with  the  subject  to  study 
attentively.  The  following  portion  of  his  lordship's  address  is  extremely  important 
to  be  generaUy  known: — 

<<  Upon  the  subject  of  sales  before  us,  (said  his  lordship,)  I  would  wish  to  caU  par- 
ticular attention  to  our  16th  rule,  and  chiefly  because  that  rule  establishes  a  practice 
essentially  varying  from  the  practice  of  every  court  of  equity  both  in  BlnglaAd  and 
Ireland.  By  that  rule  we  have  excluded  ourselves  from  opening  any  sale,  by  reascm 
of  an  advance  in  the  bidding  merely.  Many  persons,  I  dare  say,  wiU  disapprove  of 
the  principle  of  that  rule,  but  we  do  not  expect  to  please  aU  parties;  we  can  only 
say,  that  the  principle  of  that  rule  engaged  our  most  earnest  and  anxious  ooniidexa- 
tion;  and,  upon  the  deepest  reflection,  we  arrive  at  the  conclusion,  that  the  practice 
of  opening  sales  from  time  to  time,  by  reason  of  an  advance  in  the  biddings,  was  cal- 
culated to  damp  very  much  the  ardour  of  bond  fide  purchasers,  to  delay  the  mud  com- 
pletion of  the  sale  and  winding  up  of  the  cause,  and,  in  fact,  more  or  less  to  damage 
all  parties  interested  in  the  case.  It  is  essential,  however,  that  this  most  important 
alteration  in  the  mode  of  procedure,  in  respect  to  sales  of  property,  should  be  very 
generally  known,  and  we  trust  it  will  obtain  universal  publicity;  on  the  other  hand, 
to  guard  against  a  collusive  or  fraudulent  attempt  to  have  property  knocked  down 
at  a  gross  undervalue,  we  have  reserved  to  ourselves  a  power,  by  the  15th  rule,  to 
adjourn  the  sale  of  any  lot,  if,  in  our  opinion,  the  highest  price  offered  is  clearly 
inadequate.  This  is  a  power  which,  I  apprehend,  we  shall  very  seldom  have  occa- 
sion to  exercise,  and,  most  likely,  never  shall  exercise,  except  where  we  have  reason 
to  suspect  something  in  the  nature  of  fraud  or  contrivance  in  the  case.  It  is  ri^t, 
however,  that  we  should  have  such  a  power,  to  be  used  or  not  as  the  circumstances 
of  the  case  may  appear  to  render  necessary.  I  see  no  well-founded  reason  why  per- 
sons desirous  of  investing  capital  in  a  profitable  manner,  should  refrain  from  doing  to 
in  the  purchase  of  land  to  be  sold  under  our  court:  for,  first,  they  will  have  a  clear 
and  indefeasible  title,  not  depending  upon  the  preservation  of  any  ancient  deeds  or 
charters,  or  on  the  accuracy  of  searches,  or  on  the  opinions  of  counsel;  but  deriving 
ts  validity  from  the  statute  under  which  we  are  acting;  and,  secondly,  they  wiU 
lave  a  clear  possession,  free  from  all  claims  of  tenancy,  save  those  subject  to  whioh 
he  property  is  expressly  sold;  but,  ohiefiy,  the  purchaser  under  our  court  will  obtidn 
he  benefit  of  his  contract  at  once,  and  not  be  delayed,  as  is  sometimes  the  case,  for 
'ears,  n*^*  knowiniir.  nr  ^iniop*  *■<*  **»*»,  latest  moment,  whether  his  purchase  is  to  be  on 

■^imJlL  CRUELXr,  &c. 

'.'hv  iCL  pt^jscd  laoi  ocjsion  (cap.  92)  "  for  the  more  effectual 
prevention  of  ^ruelty  to  animals,  is  based  (as  expressed  in  the 
^reaT^W'*)  or    ^^  Avpe^lieroT   -\f  repeali'^g^  the  provisions  of  two 
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statutes  passed  in  the  reign  of  WiUiam  IV.  relating  to  the  cruel 
and  improper  treatment  of  animals,  with  a  view  '^  to  make  other 
and  more  effectual  provisions  for  promoting  the  objects  and  pur- 
poses of  the  said  acts.''    The  first  of  these  provisions  enacts,  that 
if  any  person  shall  ill-treat,  over-drive,  or  torture,  &c.  any  animal, 
such  offender  shall  be  subject  to  a  penalty  not  exceeding  five 
pounds ;  a  similar  penalty  is  imposed  upon  any  person  who  shall 
keep  or  use,  or  act  in  the  management  of  any  place  "  for  the  pur- 
pose of  fiffhting  or  baiting  any  bull,  bear,  baager,  dog,  cock,  or 
other  kind  of  animal,  whether  of  domestic  or  wild  nature }"  pro- 
vided always,  that  every  person  who  shall  receive  money  for  the 
admission  of  any  other  person  to  any  such  places  shall  be  deemed 
to  be  the  keeper  thereof.    A  like  penalty  is  also  imposed  on  every 
irson  who  shall  ^'  in  any  manner  encourage,  aid,  or  assist."  at  the 
jhting  or  baiting  of  tne  above-named  animals,  &c.     Offenders 
convicted  of  injuring  any  animal,  or  injuring  any  person  or  pro- 
perty, shall  pay,  by  way  of  compensation  to  the  owner  of  the 
animal,  or  person  injured,  a  sum  not  exceeding  ten  pounds ;  such 
compensation,  however,not  to  affect  the  punishment  for  beating  orill- 
treatine^  the  said  animal.   Persons  impounding  animals  are  to  provide 
"  a  sumcient  quantity  of  fit  and  wholesome  food  and  water  to  such 
animals,"  on  penalty,  for  every  case  of  neglect,  of  twenty  shillings; 
and  where  it  shall  occur  that  animals  impounded  have  been  con- 
fined for  more  than  twelve  successive  hours  without  sufficient  food 
and  water,  it  shall  be  lawful  for  any  person  to  enter  the  pound  and 
supply  what  is  needed  without  being  liable  to  any  action  of  trespass, 
and  the  reasonable  cost  of  such  food  and  water  shall  be  paid  by  the 
owner  of  the  animal,  before  its  removal,  to  the  person  supplying 
the  same.     The  seventh  clause  supplies  an  omission  in  the  26th 
Geo.  III.  for  regulating  slaughtering  houses,  and  enacts  that  every 
person  and  persons  licensed  according  to  the  provisions  of  the  above 
act,  refusing  or  neglecting  to  affix  over  the  door  or  gate  of  the  house 
or  place  where  the  business  of  slaughtering  horses  or  other  cattle  is 
carried  on,  in  large  legible  characters,  his,  her,  and  their  name  and 
names,  together  with  the  words  ^'  Licensed  for  slaughtering  horses, 
pursuant  to  an  act  passed  in  the  26th  year  of  his  Majesty  King 
Geo.  III.,"  shall  forfeit  a  penalty  not  exceeding  five  pounds,  and  a 
like  penalty  for  every  day  such  refusal  or  neglect  snail  continue. 
Horses  or  other  cattle  (not  intended  for  butcher-meat)  on  being 
brought  to  a  slaughtering-house,  to  have  the  hair  immediately  cut  on 
from  the  neck,  and  the  animals  to  be  slain  within  three  days,  a 
sufficient  quantity  of  wholesome  food  and  water  to  be  supplied  in 
the  interim ;  omitting  or  neglecting  the  same,  to  be  liable  to  a 
penalty  not  exceeding  five  pounds.     Horses  or  other  cattle  sent  for 
slaughter  are  not  to  be  employed,  under  a  penalty  of  forty  shillings 
for  every  day  so  used.    A  correct  descnption  of  cattle,  for  the 
purpose  of  distinction  and  identity,  to  be  kept  by  slaughter-house 
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keepers  under  a  penalty  of  forty  shillings.  Persons  licensed  to 
fllanghter  horses,  are  not  to  be  licensed  as  horse-dealers  at  the 
flame  time.  Persons  conveying  animals  npon  any  yehicle  in  snch 
a  manner  as  to  cause  them  unnecessary  pain,  to  forfeit  three  pounds 
for  the  first  offence*  and  five  pounds  for  the  second  and  every  sub- 
sequent offence.  Complaints  under  this  act  to  be  made  withm  one 
calendar  month  after  the  commission  of  the  offence.  Offenders  not 
paying  penalties  may  be  committed  to  the  House  of  Conrecticxi  lor 
two  months,  with  or  without  hard  labour.  Persoais  convicted 
imder  this  act,  and  having  at  the  time  of  apprehension  d^rge  of 
any  vehicle  or  animal,  the  same  may  be  detained  as  security  for 
payment  of  penalty  and  any  expenses  necessarily  incurred.  AU 
Baltics  are^be  appropriated :  one  moiety  to  the  overseem  of  the 
poor  of  the  parish  m  wrdch  the  offence  was  committed,  in  aid  of 
the  rates ;  the  other  moiety  to  the  prosecutor,  or  to  such  otborper- 
flon  as  to  ^e  justice  shall  seem  fit.  Where  the  penalties  are  incurred 
in  Ireland,  the  first  moiety  is  to  be  paid  to  such  hospital,  dispensary^ 
or  infirmary,  as  the  justice  may  direct.  Proprietors  of  public 
vehicles  —  the  drivers  or  conductors  of  which  having  subjected 
tiiemselves  to  complaints  under  this  act — may  be  summoned  to 
produce  their  servants  under  a  penalty  of  forty  shillings,  ^  and  so, 
£rom  time  to  time,  as  often  as  he  shall  be  summoned  in  respect  ct 
Buch  complaint,  until  he  shall  produce  the  said  driver,  conductor,  or 
servant.  The  remaining  clauses  (with  the  excq)tion  of  the  last) 
refer  to  the  legal  forms  necessary  to  be  observed  in  cases  of  appeal^ 
actions,  venue,  &c.  By  the  last  clause  it  is  enacted  that  this  act 
shall  not  apply  to  Scotland. 

Another  act,  of  a  relative  nature  to  the  foregoing,  (cap.  80,)  waa 

passed  last  session,  ^'  for  the  better  preservation  of  sheep,  and  more 

flpeedy  detection  of  receivers  of  stolen  sheep  in  Ireland."     This 

measure  has  been  deemed  expedient  from  the  continuous  ino-ease 

of  sheep-stealing  in  the  sister  kingdom,  and  the  diffictdty  hitherto 

experienced  in  detecting  the  offenders.      Power  is  conseouently 

given  by  this  act  to  constables  to  search  dwelling-houses,  outliooses^ 

gardens,  &c.  suspected  of  having  concealed  therein  carcass  of  any 

fltolen  sheep  or  lamb,  or  any  mutton,  fat,  skin,  or  fleece :  and  if  aiiy 

such  be  found  in  the  possession  of  any  person  who  snail  not  lie 

^ble  to  prove  that  he  lawfully  came  by  the  same,  he  shaU,  on  con- 

riction,  pay  a  sum  not  exceeding  five  pounds,  and,  on  non-payment 

y(  penalty,  be  imprisoned  for  three  calendar  months  with  or  with- 

^^t  labour,  unless  the  penalty  and  charges  be  sooner  paid.     The 

>onalty  to  be  divided  into  equal  portions,  one  of  which  to  be  given 

;o  the  nearest  dispensarj^ ;  the  other,  according  to  the  provisions  of 

^'^  1st  and  2d  Victoria,  oiip  99,  for  the  more  effectual  levying  of 

^  js,  &c.     If  a  case  shall  appear  fit  for  indictment  by  felony,  the 

'ce  ma;    •bstain  from  adjudicating  in  a  summary  way.     Offenr 

■itiniat.-         ^^r^Ar^      -^-Kic    to*     \re      >/>*   +a    V-»   "nrO^^edcd    ap^TtSt   1^ 
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second  tiiae  for  the  same  offence.  Prosecutions  mider  tUs  act  are 
to  be  commenced  wkhin  two  months  after  the  commitment  of  the 
ofiEesiee* 

HABXETS  AND  FAISS. 

Three  aels  were  passed  last  session  relative  to  the  estaUishmeBt 
and  r^ulation  of  markets  and  fairs  for  the  sale  of  agricuknral  saoA 
other  produce,  applying,  respectivelj,  to  the  counties  of  Stafford, 
Devon,  and  Loncoln. 

Lonaton  Markei  Company  AcL — This  statate  (cap^  6)  is  entitled 
'^  AxL  Act  for  better  establidiing  and  maintaining  the  market-place 
aifed  markets  at  Longton,  heretofore  called  Lane  End,  in  the  parish 
of  Stoke-upon-Trent,  in  the  county  of  Stafford."  The  preamble 
daose  states,  that  the  said  market  and  market-place  being  inade- 
quate {or  the  demands  and  convenience  of  the  inhabitants  of  the 
town  and  neighbourhood,  it  is  expedient  that  the  same  should  be 
enlarged, and  more  permanently  established  and  regulated:  it  then 
dedarai  that  the  ^'  Land  Clauses  Ckmsolidation  Act,  1845,"  the 
^^  Companies  Clauses  Consdddation  Act,  1845,"  and  the  ^^  Markets 
and  Fairs  Clauses  Act,  1847,"  are  to  be  incorporated  with  this 
act  The  purposes  of  this  statute  are  proposed  to  be  carried  out 
through  the  medium  of  an  incorporated  company  c£  shareholders, 
to  be  ddled  "The  Longton  Market  Cwnpany;"  the  capital  of 
which  to  be  limited,  in  the  first  instance,  to  <f  16,000,  divisible  into 
two  hundred  shares  of  £80  each;  and  in  the  event  of  the  said 
capital  proving  insufficient,  power  is  given  to  the  company  to 
borrow  money  on  mortgage  to  the  amount,  not  exceeding,  in  the 
whole,  of  ^6*5330 :  such  power,  however,  not  to  become  operative 
until  the  original  capital  shall  have  been  all  subscribed  for,  and  a 
moiety  paid  up.  Certain  sums  already  owing  to  mortgagees, 
amounting  to  £3250  (as  specified  in  a  schedule)  to  have  priority 
over  any  mortgages  or  bonds  to  be  created  by  this  act.  Quarterly 
meetings  are  to  be  held  on  the  first  Thursday  after  Lady  Day, 
Midsummer  Day,  Michaelmas  Day,  and  Christifias  Day.  Seven 
shareholders  to  constitute  a  meeting;  and  all  questions  to  be  decided 
by  the  majority  of  shareholders  present.  Ine  possession  of  two 
shares  to  be  the  qualification  for  voting  at  meetings,  and  no  share- 
holder to  be  entitled  to  more  than  one  vote.  Extra  general 
meetings  may  be  convened  on  the  requisition  of  not  less  than  three 
shareholders  holding  two  shares  each;  no  shareholder  to  hold 
more  than  three  proxies.  The  number  of  directors  not  to  exceed 
seven,  nor  be  less  than  five,  three  of  whom  to  form  a  quorum ;  the 
possession  of  four  shares  to  be  the  qualification  of  a  director.  Three 
directors  to  retire  annually,  by  rotation,  but  subject  to  be  re-elected. 
The  27th  clause  invests  the  companv  with  power  to  hold  markets 
or  fairs  for  the  sale  of  cattle,  and  also  meat,,  fruit,  vegetables,  and 
^U  other  vegetable  commodities^  at  such  days  and  hours  as  they 
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may  think  fit,  in  the  place  where  the  same  has  heretofore  been 
holden,  or  in  any  part  of  the  land  and  premises  belonging  to  the 
company  specified  m  any  accompanying  schedule.  A  like  power  is 
also  given  to  alter,  or  reconstruct,  the  presentjmarket  and  the 
buildmgs,  &c.  attached  thereto.  All  moneys  arising  from  the 
markets,  tolls,  and  rents,  to  be  appropriated,  first,  to  the  expenses 
incidental  to  the  maintenance  of  the  markets,  &c.,  and,  secondly^ 
to  the  payment  of  a  dividend  not  exceeding  five  per  cent  per 
annum.  Surplus  moneys  are  to  be  appropriated  to  tne  formation 
of  a  sinking  fund,  to  be  applied  to  the  improvement  of  the  town- 
ship of  Longton,  or  otherwise.  A  series  of  clauses  follow,  author- 
ising the  coHection  of  tolls,  weighing  and  measuring,  &c. — ^the  par- 
ticiuar  rates  being  set  forth  in  an  annexed  schedule.  Power  is 
given  to  the  company  to  lease  the  market  for  any  period  not  ex- 
ceeding seven  years,  or  to  lease  or  assign  leases  of  standings  in  the 
market.  The  two  concluding  clauses  refer,  one  to  the  protection 
of  the  saving  rights  of  the  lord  of  the  manor  of  Longton,  and  the 
other  to  the  application  of  penalties — which  are  to  be  appropriated, 
one  half  to  tne  informer,  and  the  remainder  towards  fomung  the 
proposed  sinking  fund. 

Torquay  Market  Company  Act.  — This  statute,  (cap.  56,)  is  en- 
titled ^'  An  Act  for  regulating  and  maintaining  markets  in  thd 
town  of  Torquay,  in  the  county  of  Devon,  and  for  constructing 
convenient  market-places  therein."  The  necessitjr  for  this  mea- 
sure is  based  on  the  following  reasons  set  forth  m  the  preamble 
clause,  viz.: — 

Whereas  the  town  of  Torquay,  in  the  parish  of  Tormoham,  in  the  county  of 
DeYon,  and  the  neighbourhood  thereof,  has  of  late  years  greatly  increased  in  popula- 
tion, and  is  much  resorted  to  by  yisitors :  and  whereas  a  market  has,  for  many  years 
past,  been  held  in  the  said  town  for  the  sale  of  meat,  fish,  poultry,  eggs,  butter,  firnity 
vegetables,  and  other  commodities :  and  whereas  the  market-place  where  the  said 
market  is  held  is  unfit  for  the  wants  of  the  said  town ;  and  it  would  be  of  great 
benefit  and  advantage  to  the  said  town,  and  the  neighbourhood  thereof,  if  the  said 
market  were  placed  on  a  permanent  footing,  with  proper  rules  and  regnlations  for 
conducting  and  managing  the  same,  and  if  one  or  more  new  market-place  or  market* 
places  were  provided  within  the  said  town,  and  if  the  said  market  was  removed  to, 
and  held  in  and  upon  such  new  market-place  or  market-places. 

The  purposes  of  this  act  are  also  proposed  to  be  carried  out  by 
means  of  an  incoi-porated  company  of  shareholders,  to  be  called 
'^  The  Torquay  Market  Company,"  the  capital  of  which  to  be 
limited  to  £7000,  divisible  into  1400  shares  of  £5  each ;  power 
>eing  given  to  the  company  to  augment  the  above  amount  by 
•sorrowing  to  the  extent  of  £2333,  but  not  till  the  original  capital 
••^«vll  have  been  subscribed  for,  and  a  moiety  paid  up.  The  num- 
^x  of  directors  to  be  fourteen,  to  be  increased  to  fifteen,  but  not  to 
^e  reduced  below  nine :  the  quorum  of  a  meeting  of  directors  to  be 
■ive,  three  of  v-^'^m  +o  -jo  out  of  office  annually.  The  first  ordinary 
■xeeting^  of  u       ^xx-^/any  to  be  held  within  six  months  after  the 

.«ainc       .        .    .         '+     (\jr    r^o.M'^^t^     fllf    rovP^  aosep*^^  -Tnly  13,  1849«) 
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Power  is  given  to  the  company  to  construct,  upon  lands  described 
in  a  schedule  annexed  to  the  act,  '^  a  new  market-place  or  market- 
places, with  all  necessary  buildmgs  and  works,  approaches,  and 
conveniences  thereto,  for  the  exposure  and  sale  of  such  marketable 
commodities  as  are  usually  sold  in  markets  or  fairs."  Previously, 
however,  to  commencing  any  erections,  the  plan  is  to  be  submitted 
to  the  approval  of  the  commissioners  acting  under  a  statute  passed 
in  the  6th  and  6th  of  William  IV.,  for  improving  the  parish  of 
Tormoham ;  such  new  market-place  to  be  built  on  the  proposed 
site  at  "  Warren  Place,"  and  when  completed  to  constitute  the  only 
market-place  within  the  limits  of  this  act.  The  said  market-place 
to  be  completed  within  three  years.  Power  is  also  given  to  the 
company  to  enlarge  such  market  at  any  time  when  it  shall  be  found 
to  be  not  sufficiently  capacious  for  public  accommodation.  The 
owners  of  the  existmg  market  to  receive  compensation  from  the 
company.  Slaughter-houses  are  to  be  erected  on  the  proposed  site 
"  at  Upton,  in  the  parish  of  Tormoham,  or  within  a  quarter  of  a 
mile  thereof;"  penalty  for  slaughtering  elsewhere  to  be  five  pounds 
for  every  offence.  Lands  to  be  taken  by  the  company  for  extra- 
ordinary purposes  to  be  restricted  to  three  acres.  The  27th  clause 
refers  to  the  mode  in  which  all  business  shall  be  conducted  after 
the  opening  of  the  new  market,  and  loms  as  follows : — 

Be  it  enacted,  that  after  the  said  market-place  or  market-places  shall  be  opened 
for  public  use,  every  person,  other  than  a  person  being  a  licensed  hawker,  or  a  person 
hawking  or  selling  within  the  said  limits  any  fish,  eggs,  or  fruit,  or  selling  fish  by 
wholesale  from  any  vessel  or  boat  alongside  of  the  quays  in  Torquay,  and  deliyering 
the  same  upon  the  quays  when  sold,  who  shall  sell  or  expose  for  sale  in  any  place 
within  the  said  limits  other  than  in  the  said  market-place  or  market-places,  or  in  his 
own  dwelling-place  or  shop,  any  article  or  articles  in  respect  of  which,  or  of  the  shed, 
stall,  bulk,  block,  trestle,  bench,  table,  standing -place,  or  station  used  or  occupied  in 
the  said  market-place  or  market-places  for  the  sale  or  exposure  for  sale,  whereof 
stallages,  rents,  or  tolls,  are  by  this  act  authorised  to  be  taken,  shall  for  every  such 
offence  be  liable  to  a  penalty  not  exceeding  forty  shillings :  provided  always,  that 
nothing  herein  contained  shall  extend  to  authorise  the  sale  by  retail,  or  the  exposure 
for  sale  by  retail,  of  any  fish,  eggs,  or  fruit  on  the  said  quays,  or  on  any  highway  or 
street  vnthin  one  quarter  of  a  mile  of  the  same;  and  provided  farther,  that  the  sale 
of  fifih  by  wholesale  from  any  vessel  or  boat  alongside  of  the  said  quays,  shall  be 
limited  to  such  place  or  places  only  as  the  harbour-master  of  Torquay  for  the  time 
being  shall  direct  and  appoint. 

All  fish  delivered  on  the  quay  to  be  removed  within  two  hours, 
under  a  penalty  of  forty  shillings.  The  seven  succeeding  clauses 
refer  to  the  tolls  demandable,  and  to  the  power  to  lease,  or  assign 
leases  of  slaughtering-houses,  weighing-houses,  standings,  &c.  The 
saving  rights  of  lords  of  manors  are  protected  from  infringement 
by  this  act,  which  is  declared  to  be  not  exempted  from  the  pro- 
visions of  the  "  Public  Health  Act,  1848."  The  "  Companies 
Clauses  Consolidation  Act,  1845,"  the  "  Lands  Clauses  Consolida- 
tion Act,  1845,"  and  the  "  Markets  and  Fairs  Clauses  Act,  1847," 
are  to  be  incorporated  with  this  act,  the  limits  of  which  ai-e  to 
comprise  and  include  the  parish  of  Tormoham. 
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Louth  Markets  and  Fairs  Act. — This  statute  (cap.  78)  k  entitled 
^'  An  Act  for  regolatu^  and  improying  the  markets  and  hiis  & 
the  borough  of  Louth^  in  the  countj  of  linoohi."  The  preamble 
clause  dedares  it  expedient  that  the  mayor,  aldenateii,  and  bur* 
gesses  of  Louth  should  be  empowered  to  maintain,  regulate,  and 
miprove  the  markets  and  fairs  in  the  borough,  and  to  proTkle  new 
or  additional  places  when  necessary.  It  is  then  enacted  that  the 
<(  Limds  Clause  Consolidation  Act,  1845''  be  incorporated  with 
this  act,  and  also  the  ^  Markets  and  Fairs  Clauses  Act,  1847,'^ 
with  the  exception  of  that  dause  in  the  latter  act  which  r^atea  te- 
the  receipts  and  expenditure  of  the  undertakers.  The  foUowiaog 
provisions  in  the  ^^  Commissioners'  Clauses  Consolidation  Act, 
1847  "  are  also  incorporated  with  this  act — viz^  with  respect  to  the 
contracts  to  be  entered  into,  and  the  deeds  to  be  executed,  hyr  the 
commissioners ;  the  appointment  and  accountability  of  the  emoen^ 
of  the  commissioners;  mortgages  to  be  executed  by  the  commis- 
sioners ;  the  making  of  bye-laws ;  and  the  giving  of  notices  and 
orders.  All  business  to  be  transacted  by  coomiittees,  who  are  to* 
be  appointed  by  the  corporation  or  coundl ;  and  no  business  is  to 
be  proceeded  with  unless  a  quorum  of  three  be  present :  the  acts  of 
sucn  committees  to  be  submitted  to  the  coimcil  for  their  BspprovsL 
The  Treasurer  and  Town-clerk  of  the  borough  of  Louth  to  be  the 
treasurer  and  clerk  respectively  for  the  purposes  of  this  act* 
All  rents,  stallages,  tolls,  &c.,  to  be  carried  to  the  account  of  the 
borough  fund ;  the  books  of  accounts,  &c.  to  be  open  to  the  inspec- 
tion of  the  members  of  the  corporation ;  and  a  general  audit  to  take 
place  in  the  months  of  March  and  September  in  every  year;  and  when 
audited,  an  abstract  of  the  accounts  to  be  printed,  and  a  copy  of  the 
same  supplied  to  applicants  on  payment  of  a  reasonable  price.  The 
Corporation  are  empowered  to  borrow  money  on  mortgage  or  bond 
for  the  purposes  of  this  act,  to  the  extent  of  £3000.  Power  is  also 
given  to  raise  money  by  way  of  annuity ;  the  terms  of  which  to  be 
m  conformity  with  annuities  granted  by  the  commissioners  for  the 
reduction  of  the  national  debt.  The  Corporation .  are  also  em- 
powered to  appropriate  any  lands  vested  in  them,  or  to  purchase  or 
take  by  way  of  exchange,  rent  or  lease  lands,  messuages,  &c.,  for 
the  purpose  of  erecting  new  or  additional  market  place  or  places 
for  rairs,  with  aU  proper  buildings,  &c.,  for  tiie  sale  of  such  mai^t- 
able  commodities  and  commodities  sold  at  hixa  as  are  enumerated 
in  a  schedule  annexed  to  the  act.  Slaughter-houses  necessary  for 
the  supply  of  the  borough  and  the  nei^bourhood  to  be  provided 
ly  the  Corporation.  Lands  taken  for  extraordinary  purposes,  to 
30  limited  to  ten  acres.  The  markets,  tolls,  buildings,  &c»,  may  be 
eased  for  any  period  not  exceeding  seven  years.  A  penalty  of 
forty  *»liillings  is  imposed  for  every  oflfence  ot  sdlin^  without  leave 
«f  ti  -    '^■'^•tjoration,  "  in  any  place  witiiin  the  limits  of  this  act, 

-^f*'^.*  he     ma    rofa   nr   fmv  i     •>?    tt»    hia  rvam  dwellinC^plaOe    CMT 
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Aapy^*  auj  article  eobject  to  tolls,  &c.,  demandable  bj  the  Cor- 
poratkm.  Fower  is  given  to  search  for  unwholesome  provisions  j 
and  where  it  shall  appear,  from  siuBieient  evidence,  that  the  same 
were  intentionallj  exposed  for  sale,  the  owner  shall  be  liable  to  a. 
penalty  not  exceeding  ten  pounds  '^  for  eveiy  animal  or  carcass^ 
nsh,  or  'piece  of  meat,  flesh,  or  fish,  or  any  ponkry  or  game  so 
fimnd.  ^  A  swies  of  enactments  follow,  relative  to  penalties,  power 
to  take  tolls  for  the  markets  and  fairs,  weighing  and  measuring,, 
&c.  The  saving  rights  of  the  warden  and  assistants  of  Louth  are 
protected  from  infringement  by  a  specific  clause.  The  Corporation 
to  be  interdicted  from  selling  or  mortgaging  any  lands  for  the  pur- 
poses of  this  act,  which  they  could  not  have  similarly  disposed  of 
previously,  without  the  consent  of  the  Lords  of  the  Treasury ;  nor 
is  anything  contained  in  this  act  to  prejudice  or  affect  the  opera- 
tion of  the  "Public  Health  Act,  1848."  The  "borough  of 
Louth  "  is  defined  to  be  the  limits  within  which  this  act,  and  the 
incorporated  acts,  are  to  be  put  in  force.  The  operation  of  this  act 
to  commence  from  the  1st  ctf  August  1849 :  and  for  all  legal  pur- 
poses the  act  is  to  be  called  The  Louth  Markets  aud  Fairs  Acty 
1849. 

Petitions, 

The  following  petitions,  on  matters  kindred  to  agriculture,  were 
presented  to  parhament  during  the  last  session : — 

AgrisMkuTt — ^For  relief:  589  petitions,  86,572  signatures.    (Ireland,)  for 
relief:  1  petition,  125  signatures. 

British  Produce — For  protection :  1  petition,  33  signatures. 

Com  and  Cattle — For  imposition  of  daty  on :  1  petition,  682  signatures. 

County  Rates  and  Expenditure  Bill — ^For  alteration  of:  1  petition,  1  signa- 
ture.   In  faronr  of:  59  petitions,  4859  signatures. 

Cbttfe,  Sheqy^  (Irelcmd)  Sfc, — ^Respecting  depredations  by  killing,  &c. :  20 
petitiiMis,  709  signatures. 

Cnmty  to  Animals  BiU — For  alteration :  1  petition,  173  signatures. 

Flax — Respecting  cultivation  of,  in  Ireland :  1  petition,  1  signature. 

FreemetCs  Lands — ^For  alteration  of  law :  2  petitions,  57  signatures. 

Game  Lams — ^For  repeal :  8  petitions,  8  signatures. 

Game  Licenses — For  alteration  of  law :  1  petition,  1  signature. 

Hops — For  repeal  of  duty :  48  petitions,  3057  signatures. 

Highways — For  alteration  of  law :  1  petition,  1  signature. 

SSjkways  BUI — ^Against :  1  petition,  26  signatures. 

Biykufoye  District  Surveyors  jBt'/Z— Against :  2  petitions,  278  signatures. 

Eiykwaye  BOl^  (1847>-'For  including  South  Wales :  1  petition,  146  sig* 
natures. 

Incumbered  Estates  (^Ireland)  Bill— -Tor  compensation :  1  petition,  9  signa- 
tures. 

Landlord  and  Tenant,  {Irekmdy-Yog  alteration  of  law:  8  petitions,  165S 
signatures. 

Leasehold  Tenure  of  Land  {Ireland)  Bill— Agtdnst :  2  petitions,  2  signatures. 
In  favour  of :  2  petitions,  155  signatures. 

Malt — ^For  repeal  of  duty  :  385  petitions,  35,302  signatures. 

Malt  and  Hops — For  repeal  of  duty :  7  petitions,  1816  signatures. 

JVor-X«Mv-For  alteration:   55  petitions,  11,202  signatures—respecting 
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assessment :  10  petitions,  1220  signatures— respecting  settlement : 
15  petitions,  246  signatures—respecting  Waste  Lands :  1  petition,  284 
signatures. 

Public  Roads— For  alteration  of  law :  1  petition,  1  signature ;  (England 
and  North  Wales  bill) — against :  282  petitions,  19,041  signatures. 

RecU  Property  Tramfer  Bill— Ag&mQt :  3  petitions,  132  signatures. 

Roads  and  Bridges  (Scotland) — For  inquiry :  5  petitions,  5  signaturoB. 

Sheq!}  ^.,  Contagious  Disorders  Prevention  Act — ^For  appointment  of  In* 
spectors,  &c. :  1  petition,  104  signatures. 

Smithfield  Market— Against  removal:  16  petitions,  1938  signatniea— for 
removal :  9  petitions,  1469  signatures. 

THthes — ^Against  alienation  of:  13  petitions,  253  signatures — ^lithe  Bent 
Charge  (Ireland)  for  appropriation  to  the  support  of  the  poor :  1  peti- 
tion, 36  signatures'— for  alteration  of  tithe :  1  petition,  59  8i|^atiire8 ; 
— ^Tithe  Commutation  Act,  for  inquiry  into :  1  petition,  1  signature ; 
— for  alteration  of  law:  6  petitions,  64  signatures. 

Turnpike  Trusts — For  inquiry  :  1  petition,  1687  signatures. 


NOVA  SCOTIA  QUESTION. 

*'  We  are  in  the  progress  of  a  social  revolution  which  threatens  to  swallow  up  the 
middle  classes  of  society,  and  beggar  and  ultimately  enslave  the  lower." — Rev.  Dr 
Bego's  pamphlet  On  our  Sinking  Population,  andRapidly  inereanngPuhllc  Burdens. 
1849. 

"  Of  the  climate,  soil,  and  capabilities  of  New  Brunsmck,  it  is  impossible  to  speak 
too  much.  No  portion  of  the  American  continent  possesses  greater  natural  resourees 
for  the  maintenance  of  large  and  flourishing  communities.  Unbonnded  matexialB  of 
agricultural,  commercial,  and  manufacturing  industry  are  there." — Finalliepatt  of  the 
Officers  employed  by  Government  to  survey  the  Line  of  the  Halifax  and  Qu^tecJRauway, 
1849. 

This  article  is  to  be  considered  a  continuation  of  the  one  which 
appeared  in  the  number  of  this  Journal  for  July  last,  entitled 
"  Scottish  Agricultural  Resources,  and  their  Neglect,  in  the  West- 
ern Hemisphere."    The  magnitude  and  importance  of  the  subject 
will,  it  is  conceived,  excuse  an  early  return  to  it.    No  question 
affecting  the  social  interests  of  Scotland,  at  once  so  comprenensive 
and  practicable  as  the  Nova  Scotia  Question^  has  arisen  since  the 
period  of  the  Union.     The  revival  in  New  Scotland — a  territory 
still  containing  24,088,623  acres  of  vacant  soil — of  Scottish  baronet 
plantation  rights,  and  Scottish  baronet  plantation  dutieS|  involyes 
the  retention  of  that  magnificent  province,  and  its  systematic  settle- 
*nent  on  the  monarchical  principle.     It  contemplates  the  mainte- 
nance of  the  ancient  crown  domains  of  Scotland  in  their  original 
vreadth  and  extent ;  and  the  restoration  of  the  functions  and  utility 
»^  a  great  state  institute,  founded  for  the  purpose  of  hereditarily 
'.uvancing  the  "  opulence,  prosperity,  and  peace  "  of  the  Scottiah 
iubjcct  on  both  sides  of  the  Atlantic.     The  Nova  Scotia  QuesHcm 
.8  one  which  concerns  the  domestic  welfare  of  every  family  of 
3 ^/^Hi'sh  bloody  hiffhorlow,  rich  or  poor.     It  is  interwoven  with 
tic  lAobler  national  remimscences  of  ^he  past,  and  bears  upon  the 

iio»]iAr  TiofJ'^nn     ripafiTi«'*r  '\{'  '■hf  -^'^iirt  f  ia  iTiP'>pn~'»Vk1y  QjaiROCi&ted 
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with  our  national  aggrandisement — with  our  national  enterprise — 
with  our  national  industry — with  our  national  happiness — with  our 
national  glory. 

The  vast  importance  of  the  colonial  and  transmarine  possessions 
of  the  British  crown,  is  ffradually  becoming  better  understood  by 
the  people  of  the  United  Kingdom.  They  contain  a  cultivable 
area  of  two  million  square  miles,  and  include  broad  continents,  rich 
islands,  fertile  plains,  strong  fortresses,  and  secure  havens,  in  each 
quarter  of  the  globe.  From  our  colonies  we  receive  the  varied 
products  of  every  clime ;  and  in  return  we  export  manufactures, 
and  other  commodities,  to  the  yearly  value  of  twenty  millions  ster- 
ling. The  field  which  our  colonies  present  for  the  creation  of  new 
markets  for  our  commerce,  remunerative  employment  for  labour, 
and  safe  and  profitable  investments  for  unemployed  capital,  cannot 
be  exaggerated.  Whilst  in  the  British  islands,  on  an  area  of 
seventy-six  million  statute  acres  of  land,  of  which  thirty  million 
acres  are  waste,  we  have  a  density  of  four  hundred  inhabitants  to 
each  square  mile  of  arable  surface — a  density  increasing  at  the  rate 
of  more  than  one  thousand  births  a-day — in  the  Canadas  there  are 
not  six  individuals  to  each  square  mile  of  area,  in  Australia  not 
three,  in  Southern  Africa  not  two.  Yet  with  all  this  territorial 
wealtii — ^with  colonial  resources  which  could  with  ease  sustain  in 
comfort  and  abundance  an  addition  of  one  hundred  millions  to  their 

{>re8ent  population — ^the  sum  of  £200,000,000  sterling  have  been 
evi^  by  law,  and  expended  for  the  relief  of  the  poor  in  England 
and  Wales  alone,  between  the  years  1815  and  1849.  In  the 
United  Kingdom,  the  sum  now  annually  raised  as  poor-rate  is 
nearly  £8,000,000  sterling.  The  number  of  paupers  reheved  yearly 
is  about  four  millions,  and  there  are  at  least  two  millions  able- 
bodied  poor  ready  to  work  for  their  bread,  but  unable  to  find 
employment.  Colonisation  has  therefore  become  a  matter  of 
urgent  national,  as  well  as  individual  necessity ;  and  it  is  of  vital 
importance  that  the  mind  of  the  various  interests  in  the  state  should 
be  imbued  with  a  ri^ht  understanding  of  this  momentous  subject, 
since  a  wise  use  of  me  immense  resources  which  a  mercifiil  Provi- 
dence has  placed  at  our  disposal,  may  avert  the  evils  of  increasing 
pauperism,  bankruptcy,  ana  social  disorganisation. 

But  upon  the  general  question  of  colonies  and  colonisation,  it  is 
not  our  purpose  to  dwell.  During  the  last  few  years  of  famine 
visitation  and  general  distress,  the  press  has  teemed  with  number- 
less articles,  pamphlets,  addresses,  speeches,  &c.,  not  only  upon  the 
condition  ana  prospects  of  our  colonies,  but  likewise  upon  the  evils 
of  promiscuous  emigration  and  unregulated  colonisation.  From 
the  distraction  produced  by  the  state  of  affairs  in  Ireland,  and  by 
the  revolutionary  convulsions  in  Europe,  two  sessions  have  passed 
without  these  matters  receiving  legblative  attention;  but  they  can- 
not fail  to  concentrate  the  anxious  regards  of  parliament  on  its  next 
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assembling.  Indeed,  a  combination  of  events  and  curcamstaaces, 
both  at  home  and  in  eyery  quarter  of  om*  transmarine  empire,  now 
demands  this.  There  is  not  a  rate-payer  in  the  kingdom  wlio  does 
not  begin  to  perceive  that  he  is  directly  interested  in  the  cnltxvar 
tion  of  our  waste  colonial  lands,  seeing  they  offior  prompt  and 
permanent  relief  from  the  growing  pressure  oi  pauperism  on  prcH 
perty.  There  is  not  a  famer  in  the  British  isles,  naving  one  er 
tviro  educated  sons  to  provide  for,  who — recollecting  the  ery  for  the 
reduction  of  the  national  armaments — ^the  twenty-two  monsand 
applicants  for  government  situations,  who  besieged  Sir  Robert  Peel 
within  the  course  of  a  few  weeks  from  his  last  accesrion  to  oflice — 
and  the  fact  that  the  sum-total  of  an  officer's  pay  and  aUowance, 
who  died  in  the  army  after  seventeen  years'  active  service,  set 
against  the  money  paid  for  his  successive  commissions,  left  a  balance 
in  favour  of  the  said  receipts  of  only  £78,  being  at  the  rate  of 
£4,  lis.  9d,  per  annum,  in  return  for  services  in  sul  climates  of  tlw 

fflobe,  one  of  which  at  length  proved  fetal — will  not  look  to  rega- 
ated  colonisation  as  the  wisest  and  best  opening  to  comfort  and 
independence  which  any  spirited  youth  can  embrace.  Merchants, 
traders,  manufacturers,  and  shipowners,  whether  viewing  witb 
satisfaction  or  alarm  the  recent  change  in  our  commercial  policy, 
must  see  in  the  expanding  growth  of  colonial  population,  incmstiy. 
and  wealth,  relief  from  the  suffering  inevitably  arising  from  all 
states  of  transition,  whether  for  good  or  evil.  The  politician  who 
is  desirous  of  strengthening  the  basis  of  that  wid&-spread  monarchi- 
cal power,  which  already  owns  the  allegiance  of  no  less  than  one 
hundred  and  thirty  millions  of  the  hmran  race^ — ^the  dergyman  who 
is  anxious  to  see  new  states  founded  mi  the  enlightened  nnmanitieB 
of  the  Christian  faith — the  philanthropist  who  feels  that  the  happi- 
ness of  his  brother  man  cannot  better  be  developed  than  in  tiie 
peaceful  emplovments  which  new  and  rising  communities  give 
birth  to— and  the  statistician,  who  reflects  that  the  divine  ininno- 
tion,  ^^  Be  fruitful  and  multiply,"  must  ever  be  a  curse  instead  of  a 
blessing,  until  such  time  as  we  also  practise  the  long-neglected 
duty  of '*  Replenishing  the  earth,  and  subduing  it"— e»ch  looks  to 
BTjrstematic  colonisation  as  the  main  lever  by  which  to  raise  up  the 
lepressed  condition  of  all  ranks  and  classes  of  the  Bntiflh 
subject. 

laxxi  to  depart  from  general  observations — and  which  are  intro- 
duced at  this  stage  only  with  a  view  to  stimulating  the  lone  d(»- 
"ant  public  mind  in  Scotland  upon  colonisation  matters — wiw  the 
^j^position  before  us  upon  ^^  our  sinking  population,  and  ntf^dly 
ncreasin^  public  burdens,'^  which  Dr  Begg  s  recent  pamphlet  con- 
ains,  and  the  fact  that  pauperism  has  increased  in  Scotland,  in  the 
^,ourse  of  deven  3^'ears,  o50  per  cent,  whilst  within  the  same  space 
he  multiplication  of  crime  has  h^rl  no  parallel  in  the  down-going 

Yr  ^f  €vr\^  lo^inn.  it  ja  high  ti»«'    "»♦  ^^Qoti^Tid  should  awsko  aaa 
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her  c(Aommng  fimctions.^  Since  the  pdblicatkMi  of  oar 
former  article,  the  Corporation  of  London,  with  §,  view  to  extend- 
ing the  TJkter  plantation,  iiaye  taken  steps  to  pnrdiase  200,000  to 
300,000  «creB  of  land  in  Connaoght — a  project  which  has  beai 
huled,  bj  ofoe  section  of  the  English  press,  as  ^  one  of  the  most 
iK^iefied  events  of  onr  time,"  and  hy  another  has  been  spoken  of  in 
terms  of  commendation  so  flattering  as  these : — ^  No  act  of  modem 
times,  that  occurs  to  the  recollection,  surpasses  this  large-minded 
and  generous  design."  But  what  is  this  Irish  settlement  extenrion, 
when  put  in  juxtaposition  with  the  contemplated  revival  of  that 
idantatioii  imaertaking  in  New  Scotland,  which  James  L  declared 
ne  would  make  "a royal  work  of  his  own?"  A  revival  which 
would  add  upwards  of  830  new  parishes,  of  3000  acres  each,  to  the 
industrial  resources  of  the  moiher  country,  and  do  that,  m  &ct, 
which  Dr  Chalmers  referred  to,  when,  professing  himself  not  eon- 
fideirt  of  any  great  economic  good  to  result  from  the  repeal  of  the 
com  laws,  he  observed, — "  Were  the  sea  to  recede  t^i  miles  from 
our  shores,  all  round  the  island,  and  leave  an  exterior  margin  to 
that  extent  of  arable  land,  then  there  might  take  {dace  some  such 
expannon  in  our  affairs — some  such  vast  enlargement  to  the  capa- 
bihties  and  wealth  of  our  nation  as,  in  the  estimation  of  some 
people,  corn-law  abolition  would  ^ve  rise  to."  If  the  commence- 
ment of  this  royal  plantation  of  Nova  Scotia  in  1625,  when  the 
popidation  of  the  whole  of  Scotland  was  much  under  one  million 
eouls,  was  approved  of  by  the  Scottish  Estates,  on  the  ground  that 
tibey  consndered  the  undertaking  to  be  ^^  a  purpose  higmy  concern.- 
ing  his  Majesty's  honour,  and  the  good  and  credit  of  his  ancient 
kmgdom,"  well  may  its  revival,  at  a  moment  when  a  tenth  part  of 
our  fellow-subjects  are  in  a  state  of  abject  poverty,  and  when,  under 
an  effective  poor  law,  of  only  three  years'  duration,  we  have  already 
within  1  per  cent  as  heavy  rates  as  En^and,  where  a  lax  and  much 
misused  poor  law  has  existed  for  three  centuries,  be  considered  by 
the  whok  of  Scotland  as — ^to  use  the  language  of  a  noble  and 
powerful  writer,  now  alas !  no  more — ^^  a  grand  and  a  glorious  pro- 
ject, one  which  extaids  its  influence  over  a  vast  space,  both  in  the 
Old  Woild  and  in  the  New,  for  it  affects  the  destinies  of  hundreds 
of  thousands  of  human  beings,  not  only  now,  but  for  ages  yet  to 
come." 

Of  the  article  in  the  July  number,  introductory  to  this,  entitled 
— ^^  Scottish  Agricultural  Resources,  and  their  Neglect,  in  the 
Western  Hemisphere,"  a  Scottish  journalist  has  observed,—*^  The 
present  number  opens  with  a  powerful  and  eloquent  exposition  of 
die  value  and  advantages  <^  JN^ova  Scotia  to  Scottish  emigrants, 


*  W«  hMwn  a  atttoaopt  in  print  before  vs,  meniioning  thai,'*  within  these  forty 
years,  (in  the  conzse  of  which  population  has  adyanced  about  65  per  cent  in  Great 
Britain  and  Ireland,)  crime  has  increased  in  England  700  per  cent,  in  Ireland  about 
SCO  per  oenty  and  ia  Scothmd  tkwkt  three  tkom9and  mx  ihuic^rerf  per  cent  t "  ,^ 
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and  advocates,  with  great  ability,  the  settlement  of  that  colony, 
comprehending  New  Brunswick,  Grasp^,  &c.,  on  the  original  prin- 
ciples and  views  of  its  founder.  The  proposal  is  essentially  based 
on  the  revival  of  Scottish  baronet  rights^  and  Scottish  baronet 
duties,  in  the  western  hemisphere. .  The  writer  calls  for  a  union  of 
all  ranks  in  Scotland  to  carry  forward  this  grand  scheme,  and  we 
trust  it  will  command  the  attention  it  obviously  merits."  Whilst 
an  English  journalist  has  remarked, — "  The  principal  article  in  the 
present  number  of  this  well-known   publication,    is    entitled, — 

*  Scottish  Agricultural  Resources,  and  their  Neglect,  in  the 
Western  Hemisphere.'  We  do  not  know  the  auth.or,  but  we  can 
confidently  say,  he  has  conferred  upon  his  own  country  in  par- 
ticular, and  upon  the  kingdom  at  large,  a  great  benefit  by  calling 
attention  to  the  immense  sources  of  national' prosperity  which  lie 
within  our  grasp."  If  it  shall  be  asked,  then,  how  does  it  happen 
that  our  baronets  with  their  great  family  rights,  and  our  people 
with  their  great  national  burdens,  do  not  make  common  cause,  and 
put  forth  a  united  and  vigorous  effort  in  this  business?  It  may  be 
answered,  because  public  opinion  in  Scotland  has  lon^  been  a  vox 
et  preterea  nihil  in  the  legislative  councils  of  the  empire ;  because 
the  public  mind  in  Scotland,  in  all  the  higher  gradations  of  life,  is 
a  reprobate  mind  in  regard  to  whatever  best  concerns  the  moral  and 
material  interests  of  mankind ;  and  because  the  public  press  in  Scot- 
land is  a  discordant  and  conflicting  press,  never  waging  against 
apathy,  against  parsimony,  against  inhumanity,  in  high  places,  an 
independent  effectual  warfare.  Hence,  in  such  a  calm  of  political 
elements  as  now  exist,  and  at  a  moment  when  there  abounds  in  tlie 
United  Kingdom  social  gnevanccs  calling  for  redress,  which  are 
far  more  afflictive  than  those  which,  two  hundred  years  back,  pro- 
duced the  great  civil  wars ;  there  is  up  to  this  (the  eleventn  and 
present)  hour,  an  entire  abandonment  of  fore-thought,  of  provision, 
of  contrivance  for  a  broad  and  permanent  mode  of  relief  for  the 
excess  that  there  is  in  population,  for  the  annihilation  of  those 
causes  which  give  rise  to  pauperism  and  its  attendant  tnun  of 
evils — namely,  idleness,  disease,  and  crime.  Scotland,  as  regards 
Highland  destitution  and  city  vagrancy,  is  walking  in  the  same 
steps  as  Ireland  pursued  for  more  than  the  tenth  part  of  a  century, 
dating  from  1832.  In  that  year,  commissioners  appointed  by  Earl 
orrey^  government  reported  to  the  British  nation  the  fact,  that 

*  there  men  existed  in  Ireland  2,385,000  of  the  people  in  a  condi- 
ion  always  bordering  on  starvation,  and  sometimes  in  a  state  of 
»ctual  famine."  Each  subsequent  year  these  numbers  steadily 
acreased,  and  yet,  during  that  period,  nothing  whatever  was 
.H/»mT)ted  by  the  aristocracy,  the  clergy,   or  the  legislature,  to 

-c,  to  diminish,  to  remedy,  or  to  eradicate,  the  monstrous  evil, 

-*    ''dence  ejave  us  sixteen  long  years  of  grace — we  passed  them 

o^^  -     .lorVi*'    *|^n4;liT  +^   ii^  ^^vieyo*«ipied  sufferings  of  our 
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fellow-subjects.  But  at  last  the  Almighty  foreclosed  upon  us  by 
the  annihilation  of  their  food.  The  night,  long  delayed,  came  when 
no  man  could  work ;  and  what  has  been  the  penalty  ?  In  money 
for  relief,  in  1847,  we  paid  £8,000,000,*  for  foreign  grain  we 
expended  £31,000,000,  for  defalcations  through  bankruptcy 
£30,000,000,t  for  railway  share  depreciation  £28,000,000^  and 
for  government  stock  declension  £160,000,000 1  So  much  for 
pounds.  Shall  we  enumerate  also  the  moral  and  physical  catas- 
trophes of  the  case?  One  million  persons,  accordmg  to  Mr  John 
O'Uonnell,  perished  within  Ireland  herself.  A  tumultuous  flight  of 
nearly  250,000  famished  and  panic-stricken  wretches,  across  the 
Atlantic,  carried  plague,  poverty,  and  disaffection,  into  our  colonies 
there.  In  eight  weeks  alone,  in  the  autumn  of  that  year,  Irish  im- 
migration into  Liverpool  reached  22,143  souls ;  from  the  12th  of 
January  to  the  27th  of  October,  262,675  souls.8  Glasgow, 
through  similar  inundations,  became  one  vast  lazar-house  of  dis- 
ease, wretchedness,  and  vice.  The  Montreal  Herald^  in  March  last 
year,  published  the  report  of  the  Immigrant  Committee  of  that  city 
for  1847,  which  sets  forth  the  fact  that,  of  those  who  left  the  British 
isles  in  tnat  vear  to  seek  a  home  in  Canada,  no  less  than  twenty'Jive 
thousand  had  already  found  a  grave.H 

If,  then,  in  the  sister  island,  these  vast  calamities— calamities 
which  have  not  only  overturned  the  social  fabric  in  Ireland,  but 
which  have  also  shaken  to  their  foundations  the  agricultm*e,  trade, 
and  commerce  of  Great  Britain — owe  their  rise  to  political  misrule 
from  without,  and  from  internal  apathy  on  the  part  of  the  wealthier 
orders  to  the  wants  and  sufferings  of  the  masses,  to  the  self-same 
causes  it  is  to  be  ascribed  that,  in  Scotland,  two  famine  visitations 
have  pass  over  the  nation  without  leading  as  yet  to  the  adoption 
of  any  broad  and  comprehensive  plan  for  the  popular  amelioration. 
Shall  it  be  said  no  commission  appointed  by  government  ever 
reported  concerning  Scotland,  what  Earl  Grey's  commission  above 
adverted  to  reported  as  to  Ireland  ?  Look  to  the  progress  of  the 
Nova  Scotia  Question.  That  question  was  urged  upon  public  atten- 
tion in  1837,  at  a  time  when  such  was  the  distress  of  a  large  pro- 

*  According  io  Mr  Twistleton,  the  Irish  Poor-Law  Commissioner,  the  Treasury,  and 
the  British  Association,  have  together  giyen  about  £12,000,000  sterling  for  the  relief 
of  Irish  distress,  since  November  1845. 

t  Mr  Herries  stated  in  the  House  of  Commons,  17th  February  1848,  that  220 
failures  of  considerable  importance  occurred  in  1847;  that  85  of  these  represented 
property  to  the  amount  of  £12,000,000,  and  that  the  whole  loss  was  estimated  at 
£30,000,000. 

X  See  Times,  2d  October  1847. 

§  lAterpool  Standardy  27th  October  1847. 

II  The  deaths,  from  similar  causes,  in  1848,  exceeded  18,815,  making  together 
upwards  of  88,815  deaths^tM.  amount  of  national  blood-guiltiness  paralleled  alone  by 
the  inordinate  cupidity  which  railway  speculation  has  exhibited  in  late  years  :  the 
railway  bills  passed  by  parliament  in  1845,  to  the  close  of  1848,  authorise  an  expen- 
diture of  upwards  of  £242^51,320. 
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Portion  of  our  Highland  fellow-countrjmen,  that  the  inhabitants  of 
yree  assembled  in  the  face  of  daj,  and  came  to  the  soienm  reeo- 
lation  only  to  eat  one  meal  in  the  twen^-fonr  hours — a  meal,  too, 
consisting  principally  of  sea-weed  and  snell-fish  gathered  from  the 
rocks.  It  was  urged  upon  public  attention  in  1839,  whea  the 
London  Highland  Destitution  Kelief  Committee  presented  a  repre- 
sentation to  her  Majesty's  government,  setting  forth  '^  That  the 
appalling  state  of  destitution  to  which  one  hun£^  and  sixty-eight 
thousand  inhabitants  of  the  Highlands  and  Islands  of  Seodind 
were  reduced  in  the  year  1837,  and  the  misery  that  has  existed  in 
some  of  the  Highland  districts  since  that  period,  now  loudly 
demand  the  immediate  adoption  of  a  systematic  plan  of  ^nigration 
by  whole  families,  as  the  only  means  of  preyenting  a  recurrence, 
year  after  year,  of  the  same  degree  of  frigntAil  distress  and  soffer- 
ing  to  which  the  Highland  peasantry  have  of  late  been  subjected.'' 
The  Nova  Scotia  Question  was  urged  upon  public  attrition  in  1841, 
when  a  select  committee  of  the  House  of  Commons,  appointed  to 
inquire  into  the  condition  of  the  population  of  the  Islands  and  High- 
lands of  Scotland,  and  into  the  practicability  of  affording  the  people 
relief  by  means  of  emigration,  found  and  reported,  ^^  that  it  was 
establisned  by  the  evidence  before  them,  that  an  excess  of  popu- 
lation existed  beyond  that  for  which  the  country  could  afford  the 
means  of  subsistence,  or  furnish  adequate  employment,  along  that 
part  of  the  western  coast  of  Scotland,  which  includes  portions  of 
the  counties  of  Argyle,  Inverness,  and  Boss,  as  well  as  amongst 
the  islands ;  that  the  excess  of  population,  who  are  for  the  most 
part  for  a  period  of  every  year  in  a  state  of  great  destitution,  was 
variously  calculated  at  from  forty-five  to  eighty  thousand  sools ; 
that  a  well-arranged  system  of  emigration,  in  order  to  relieve  the 
present  state  of  destitution,  and  as  preparatory  to  any  measures 
calculated  to  prevent  a  return  of  similar  distress,  would  be  of 
primary  importance ;  and  that  the  concurrent  testimony  of  all  the 
witnesses  examined  led  the  committee  to  believe  that  the  country 
is  not  only  liable  to  a  return  of  such  a  visitation  as  that  irfiida 
occurred  in  the  years  1836  and  1837,  but  that  in  the  nature  of 
things  it  must  recur,  as  the  population  is  still  rapidly  increasing  in 
^ite  of  any  check  which  tne  landlords  can  oppose,  and  without 
my  corresponding  increase  in   the   natural  productiveness  and 

esources  of  the  country."     The  Nova  Scotia  Question  was  urged 

^Don  public  attention  in  1844,  when  the  moneyed  banking  power 

^r'^+iand  was  estimated  to  be  not  less  than  £40,000,000 ;  when 

^<*i.  cs  had  £25,000,000  deposits  in  their  hands,  on  which  they 

•y  allowed  two  per  cent;*  when,  some  months  prior,  on  the 
^*  clief  Bill  of  Paisley  there  were  eleven  thousand  eig^ht  hundred 
-.If*  o"^  namnc  -^  when  the  statistics  of  typhus  fever  m  Glasgow^ 

^->-*«m/i«      i/—- m«iT   •.y.  Q9'1  V  w-^^m^cj  1844. 
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during  the  space  of  four  years,  exhibited  a  holocaust  of  sixty-two 
thousand  and  fifty-one  victims ;  and  when  the  publi^ed  paiiia- 
mentary  list  of  railway  share  gamblers,  in  Scotland,  exhibited  the 
names  of  a  number  of  peers  and  baronets  as  subscribers  for  stock 
from  £5000  up  to  £180,000.    It  was  urged  on  public  attrition  at 
a  crisis  when  Canadian  outbreak — fomented  in  this  country  by 
radical  dedaimers  on  the  one  hand,  against  what  they  called  ^  the 
baneful  domination  of  the  mother  country,^'  and  by  ministerial 
tricksters  on  the  other,  to  that  pseudo-cry,  ^^  Colonisl  responsible 
self-^Yemment " — cost  Great  Britain  to  extinguish  it  more  than 
^2,000,000  sterling;  at  a  crisis  when  corn-law  repeal — hounded 
onward  by  men  who  declared  that  their  capital  ^^  owns  no  allegiance 
to  the  soil  of  Ei^land,"  and  that  they  hope  to  live  to  see  the  day 
when  "  not  one  blade  of  com  will  be  grown  within  her  shores" — 
placed  in  jeopardy  agricultural  property  in  the  British  isles  of  the 
value,  according  to  Mr  McQueen,  of  <£*3,258,910,810 ;  at  a  crisis 
when,  with  fully  fifteen  millions  of  their  foUow-subjects  at  home  in  a 
condition  of  non-consuniers^  our  manufacturing  interest  are  disposed 
to  do  that  which,  sooner  or  later,  will  raise  against  them  the  hearts 
and  hands  of  every  just-minded  statesman  and  operative  throughout 
the  world— namely,  to  wage  an  exterminating  producing  warfare 
against  the  whole  world,  with  a  five  hundred  and  ninety-eight 
xnillicm  medkanical  hand^^wer  ;^  at  a  crisis  when  the  legislature, 
notwithstanding  that  the  following  axiom  in  social  ethics  was  vin^ 
dicating  its  supremacy — "  a  proper  distribution  of  the  resources  of 
a  state  is  absolutely  necessary  to  the  integritjr  of  its  existence, 
because  the  neglect  of  it  must  terminate  either  m  anarchy  or  des- 
potism "  —  incorporated  stock-jobbing    companies  for  only  one 
description  of  gain-making,  authorising  investments  to  the  incredible 
amount  of  no  less  than  «f  350,000,000  sterling ;  and  at  a  crisis 
when  our  next  neighbours,  under  a  pressure  of  calamities  far  less 
overwhelming  than  those  which  Great  Britain  has  recently  suf- 
fered, and  still  endures,  broke  away  from  the  moorings  of  social 
life — overturned,  in  the  twinkling  of  an  eye,  a  mighty  monarchy 
with  all  its  aristocratic  institutes,  and  set  a  revolutionary  ball  in 
motion,  which  has  run  like  a  meteoric  storm  over  Europe,  pros- 
trating dynasties,  constitutions,  and  powers.    Finally,  this  question 
is  urged  on  public  attention  now,  in  the  commencement  of  the  first 
year  of  the  latter  half  of  the  nineteenth  century,  and  at  an  interval 
of  thirty-six  years  from  the  time  when  war  sheathed  its  brand  at 
Waterloo ;  when  every  city,  town,  village,  and  parish  in  Scotland 

*  ^The  wealth  produced  by  the  addition  of  steam-power  to  manual  labour  is  said 
to  equal  the  productions  of  600,000,000  beings.  If,  then,  we  reckon  that  2,000,000 
persons  are  employed  in  mannfaotures,  the  additional  power  which  machinery  givea 
is  equal  to  598,000,000  hands— and  if  we  assume  this  proportion  between  labour  and 
machinery,  it  would  require  three  hundred  nations,  employing  an  equal  number  of 
artisans,  to  produce  the  same  amount  of  manufactures." — Trades  Weeldy  Messenger, 
5th  July  1848. 
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contains  more  or  less  a  parish  mass  of  outcasts,  eating  like  a  cancer 
into  the  vitals  of  society;    when  Glasgow  alone  contains  thirty 
thousand  vagrants,  whose  intense  moral  and  physical  destitution 
reproaches  humanity,  although  the  assessment,  which  five  years 
back  was  under  <£*30,000  a-year,  now  reaches  d&200,000 ;  when 
the  casual  poor  of  all  Scotland,  which  amounted,  in  1847,  to  sixty 
thousand,  exceeded,  in  1848,  the  number  of  one  hundred  and 
twenty-six  thousand ;    when  poor-rates,  which,   in   1836,  were 
d£*171,042,  had  swollen,  for  the  year  ending  the  14th  of  May 
1848,  to  £544,334,  and  are  still  augmenting ;  when  Dr  Madeod  s 
observation,  emitted  before  a  committee  of  the  House  of  Com- 
mons   in   1841 — "I  live    in    awful  terror   of  a  recurrence,  in 
the   Western   Highlands  and   Islands,  of  the   great  distress  of 
1836  and  1837,  for  the  slightest  failure   of  the  potato  crop  in 
any  one  season  must  occasion  it,"  is  worthy  of  bemg  recallea  to 
remembrance,   seeing  that  in   extensive   districts  in  Inverness- 
shire,  Ross-shire,  and  Argyle,  the  potato  crop  is  reported  "  to  be 
very   seriously   affected  by  disease,"  and   that  "  owing  to   the 
poverty  of  masses  of  people  in  the  west  coast,  unprecedented  desti- 
tution will  exist;"*  when  the  ejections  that  have  recently  taken 
Elace,  and  the  ejections  which  are  threatened  shortly  to  take  place, 
ave  led  to  the  appointment  of  a  deputation  of  the  Highland  Uom- 
mittec  of  the  Free  Church  to  visit  tne  people  of  the  distressed  and 
proscribed   districts;    and  when    a    calamity  impends  over   this 
nation,  which,  unless  averted,  will  produce  evils  more  enduring, 
more  disastrous,  than  all  that  have  flowed  from  potato-crop  rot, 
from  railway  speculation  mania,  and  cholera  visitation — namely, 
the  loss  of  Canada.     The  loss  of  that  continent  of  dominions, 
brought  by  steam  within  eight  days  of  our  shores,  stretching  from 
the  Atlantic  to  the  Pacific,  in  which  God  in  his  mercy  has  spread 
a  bountiful  table  for  the  supply  of  the  wants  of  all  the  surplus  popu- 
lation of  the  British  race  until  the  end  of  time. 

It  would  be  to  overcrowd  the  pages  of  this  Journal  were  we  to 
detail  or  particularise  the  manner  in  which  the  Nova  Scotia  ques- 
tion was  urged  upon  public  attention  during  the  several  periods 
enumerated,  and  under  the  peculiar  circumstances  noticed — periods 
of  social  distress,  and  circumstances  of  social  need,  unparalleled  in 
the  antecedent  history  of  any  other  people  or  nation  on  the  surface 
of  the  globe.     But  we  will  extend  this  article  so  far  as  to  intro- 
duce into  it  one  of  the  more  recent  documents  emanating  from  the 
Committee  of  Baronets,  formed  in  November  1844,  to  conduct  the 
;laims  of  the  Order  to  a  judicial  determination.     For  this  purpose, 
ve  quote  from  the  columns  of  the  Mcrming  Herald^  of  the  17th  of 
October  last  year,  (one  twelvemonth  from  the  time  at  which  we 
'^^'*.,)  the  following  "  Memorandum   and  Protest,"  which  was 

'  rp'^       OfV  n/»V**'*»  '849. 
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• 

placed  in  the  hands  of  the  Eight  Honourahle  Earl  Grey,  her 
Majesty's  principal  Secretary  of  State  for  the  Colonies,  on  the  2d 
of  June  1848,  hy  a  deputation  from  the  Committee  of  the  Baronets 
of  Scotland  and  Nova  Scotia  for  Nova  Scotia  Rights,  consisting 
of  die  Honoiirables  Sir  William  A.  Maxwell,  Sir  W.  Ogilvie,  Sir 
Frederic  Hamilton,  Sir  Thomas  M.  Cimninghame,  and  Sir  Kichard 
Broun,  Baronets : — 

"  The  Deputation  have  the  honour  to  wait  upon  the  Colonial 
Minister,  pursuant  to  a  series  of  Resolutions  which  were  passed  by 
the  Committee  of  the  Baronets  of  Scotland  for  Nova  Scotia  Rights, 
at  a  meeting  held  in  London  on  the  23d  ult.,  the  Hon.  Sir  Wifliam 
Alexander  Maxwell,  Bart.,  of  Calderwood,  presiding. 

"  The  objects  for  which  the  Deputation  have  been  appointed  are 
threefold: — 1.  To  present  a  copy  of  a  compilation,  entitled  '  The 
Nova  Scotia  Question,  with  Observations  Geographical  and 
Statistical — Historical  Summary  of  Events  relative  to  the  Baronet- 
age of  Scotland  and  Nova  Scotia — Roll  of  Existing  Members — 
List  of  Charters,  and  Opinions  of  Counsel.'  2.  To  submit  on 
behalf  of  the  Order,  that,  m  lieu  of  all  territorial  claims,  a  consoli- 
dated Grant  shall  be  made  to  the  Baronets  of  2,500,000  acres  of 
the  vacant  land  in  New  Brunswick,  upon  the  line  of  the  proposed 
Railway  between  Halifax  and  Quebec;  and,  3.  To  place  in  the 
hands  of  her  Majesty's  Government  a  formal  Protest  against  the 
sale,  grant,  or  coYicession  of  any  of  the  vacant  territory  within  the 
province  of  New  Scotland,  as  originally  bounded,  pending  the  Set- 
tlement of  the  Claim  of  Right  now  urged  by  the  Baronets. 

"  In  discharging  the  duties  devolved  by  the  Committee  on  the 
Deputation,  its  members  embrace  the  opportunity  of  drawing  Earl 
Grey's  special  attention  at  this  juncture  to  the  fact,  that  the  revival, 
in  Britisn  North  America,  of  the  chartered  rights  and  objects  of 
the  Baronetage  of  Scotland  and  Nova  Scotia,  would  be  a  work 
of  combined  justice,  policy,  and  humanity.  As  regards  Justice, 
the  crown  charters,  acts  of  parliament,  and  other  legal  instruments 
founded  upon  (upwards  of  two  hundred  in  number)  demonstrate, 
beyond  all  doubt  or  cavil,  that  the  rights  and  privileges  which  they 
vest  in  the  Order  are  still  valid,  subsisting,  and  effectual.  The 
Policy  of  restoring  to  activity  and  usefulness  such  a  great  monar- 
chical institute  as  the  Baronetage  of  Scotland  and  Nova  Scotia, 
would  be  a  means  of  rapidly  settling,  with  a  loyal  and  attached 
landocracy,  yeomanry,  and  peasantry,  (the  main  constituent  ele- 
ments of  British  society,)  that  portion  of  our  vast  Transatlantic 
empire  which,  from  geographical  position,  mineral  resources,  and 
water  facilities,  is,  and  must  ever  be,  the  arx  et  domicilium  of  Bri- 
tish power,  industry,  and  enterprise,  in  the  western  hemisphere,  is 
too  self-apparent  to  require  comment.  Whilst  the  Humanity  of 
hastening  the  time  when  regulated  Emigration  and  Colonisation 
shall  become  the  passion  of  the  great  as  well  as  the  necessity  of  the 
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humble,  will  not  be  denied  after  the  recurrence  of  a  second  Fanune 
Visitation  within  the  space  of  ten  years,  by  any  one  who  reflects 
that  never  was  there  an  age  or  country  in  which  problems  in 
Population  of  more  signal  difficulty,  or  awful  importance,  aroae  to 
demand  practical  solution,  than  those  which  multiply  in  Grreat  Bri- 
tain at  the  present  day. 

"  The  Deputation  cannot  advert  to  the  second  matter  intrusted 
to  it — ^viz.,  to  submit  that,  in  lieu  of  all  territorial  claims,  two-and-a- 
half  millions  of  acres  along  the  line  of  the  proposed  Railway 
between  Halifax  and  Quebec  shall  be  assigned  to  the  Baronets  oat 
of  the  twelve  million  acres  of  soil  now  vacant  in  New  Brunswick— 
without  observing  that  no  possible  inconvenience,  on  the  one  handi 
can  arise  to  the  Colonists  from  closing  with  a  proposition,  by  which 
all  litigation  will  be  avoided ;  whilst,  on  the  other,  and  that  at  a 
crisis  when  the  pillars  of  civil  order  are  being  everywhere  shaken^ 
there  would  be  an  entire  absence  of  any  disposition,  on  the  part  of 
the  home  government,  to  countenance  an  infraction  of  Boyai  cove- 
nants, and  a  depraving  of  statute  laws.  It  is  a  solemn  and  bindine 
engagement  between  the  Crown  and  the  Baronets,  twice  ratified 
and  confirmed  by  parliament,  that  '  no  lapse  of  time,  non-user,  or 
any  other  adverse  circumstance  whatsoever,'  shall  bar  the  rights 
and  privileges  which  are  vested  in  the  (>der  by  their  charters. 
Nor  will  the  propriety  of  the  restitution  of  these  rights  be  denied 
by  Ministers  to  a  Body  that  has  ever  deserved  well  of  the  Sove- 
reign and  the  nation,  seeing  that,  since  1798,  no  less  than  ien  seve- 
ral consecutive  territorial  concessions  have  been  made,  to  sati^ 
the  unjust  demands  of  not  merely  a  rival,  but  a  revolted  State. 

"  The  charters,  acts,  and  other  documents  referred  to  in  the 
Compilation  on  the  Nova  Scotia  Question — a  copy  of  which  publi* 
cation  is  placed  herewith  in  the  hands  of  the  Colonial  Minister — 
constitute  a  complete  chain  of  historical  and  legal  evidence  in  sup- 
port of  the  claim  of  right  preferred  by  the  Baronets.  With  such 
indefeasible  grounds  to  proceed  upon,  and  seeing  that  questions 
connected  with  subsistence  and  population  will  successively  arise  to 
cmbaiTass  the  nation,  the  Deputation  deem  it  to  be  impossible  that 
a  wise  and  paternal  government,  actuated  by  due  fidelity  to  the 
Crown  and  love  for  the  people,  will  fail  to  recognise  the  duty  of 
restoring  the  rights  in  Nova  Scotia  of  the  Scottish  Baronetage,  and 
making  the  Order  again  subservient  for  the  great  and  paramount 
ends  for  which  it  was  devised  by  the  wisdom  and  patriotism  of 
former  sovereigns,  privy  councils,  and  parliaments. 

"  The  duty  of  restoring  the  public  functions  and  utility  of  the 
Scottish  Baronetage,  as  a  body  constituted  for  ever  to  advance 
^  the  opulence,  prosperity,  and  peace '  of  Scotland,  by  and  throuf^ 
the  right  colonisation  and  settlement  of  Nova  Scotia,  is  one  alike 
onerous  upon  its  members  and  the  Crown.     Corruption  or  nonr 

ility  in  a  great  monarchical  institute  is,  under  any  circumstances^ 
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a  state  evil  of  ^Aormoua  magnitude — (me  which  reflects  equally  upon 
tlie  reigning  Sovereign,  as  the  representative  of  the  Boyal  founder, 
and  upon  those  whose  titles  and  prerogatives  have  descended  upon 
them  as  retaining  fees  for  personal  exertions.  When  James  L 
annexed  Nova  Scotia  to  his  ancient  kingdom,  '  that  its  use  might 
arise  to  the  benefit  of  that  kingdom/  and  projected  the  arection  of 
the  Baronetage  to  superintend  its  plantation,  he  declared  he  would 
make  the  business  a  ^  Koyal  work  of  his  own.'  And  his  last  injunc* 
tion  to  the  Privy  Council  of  Scotland,  dated  from  his  deathbed,  on 
the  23d  of  March  1625,  was, '  Persevere  for  the  furtherance  of  this 
Boyal  w(Mrk,  that  it  may  be  brought  to  a  full  perfection — because 
it  is  to  be  the  foimdation  of  so  great  a  work,  both  for  the  good 
of  the  kingdom  in  general,  and  for  the  particular  interest  of  every 
Banmet.'  Whilst,  then,  in  compliance  with  that  Boyal  command- 
ment, and  in  consideration  of  the  necessities  now  pressing  upon  all 
ranks  and  classes  of  the  subject  in  Scotland,  the  Baronets  are 
bound  in  honour  and  conscience  to  revive  the  uses  of  their  Order, 
our  gracious  Queen,  her  ministers  and  government,  are  no  less 
bound  in  honour  and  conscience  to  facilitate  the  restoration  of  the 
Baronetage,  and  to  do  whatever  is  needful  to  render  it  again  the 
state  organ  of  utility,  in  that  noble  but  neglected  domain  of  social 
happiness  and  national  aggrandisement  which  its  Boyal  institutor 
intended  it  hereditarily  to  be. 

^^  Finally,  whilst  this  committee,  as  representing  the  interests  of 
the  Scottish  Baronetage,  consider  the  time  has  arrived  when  they 
may  look  with  confidence  to  the  government  for  aid  and  encour- 
agement, as  regards  the  claim  of  right  now  urged  by  the  Baronets; 
nevertheless,  pending  that  settlement,  they  have  deputed  it  to  this 
Deputation  to  lodge  in  the  hands  of  her  Majesty's  government,  a 
formal  protest  against  the  sale,  grant,  or  concession  of  the  vacant 
soil  in  any  of  the  districts  of  the  Royal  Province  of  New  Scotland 
as  originally  bounded,  and  which  comprehends  Nova  Scotia  proper^ 
New  ^Brunswick,  Gasp^,  Anticosti,  Prince  Edward's  Island,  Cape 
Breton,  &c.  In  discharge,  therefore,  of  this  trust,  the  Deputation 
call  Earl  Grey's  particular  attention,  as  presiding  over  tne  colo- 
nial department  of  her  Majesty's  government,  to  the  following 
clause  in  the  foundation  charter  of  the  Scottish  Baronetage,  viz., 
that  the  said  charter  '  is  and  shall  be  vaUd,  sufficient,  and  enectual, 
in  all  time  coming,  in  all  points  thereof,  against  the  Crown,  its 
beirs  and  successors,  and  against  all  other  persons  whatsoever,  in 
all  the  courts  of  the  crown,  and  in  those  of  its  heirs  and  successors, 
and  in  all  other  places  whatsoever,  at  all  times  and  occasions,  not- 
withstanding whatever  law,  custom,  prescription,  practice,  ordin- 
ance, or  constitution  hitherto  made,  ordained,  a^  published  or 
provided,  and  notwithstanding  any  other  matter,  cause,  or  occa- 
sion whatsover.'  And  the  Deputation  formally  Protest  against  the 
^e,  grant,  or  concession  of  any  of  the  lanas  still  vacant  in  t 
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Royal  Province  of  New  Scotland,  as  originally  bounded,  pending 
the  issue  of  the  proceedings  in  which  the  Baronets  are  now  en- 
gaged ;  protesting  and  declaring  that  all  such  sales,  grants,  or  con- 
cessions, if  any  such  shall  be  made  to  any  person  or  bodies  whatso- 
ever, from  and  after  this  date,  are  and  shall  be  null  and  void  in 
law,  notwithstanding  whatever  practice,  expedient,  or  device  may 
be  set  up  or  alleged  to  the  contrary. 

"  Signed  by  order  of  the  Committee,  and  on  behalf  of  the  Depu- 
tation, this  2a  day  of  June  1848. 

"  W.  A.  Maxwell,  Bart.,  Preses. 
"  E.  Broun,  Bart.,  Hmi.  >8fec." 

In  addition  to  the  step  taken  by  the  Committee  of  the  Baronets 
of  Scotland  for  Nova  Scotia  rights,  of  placing  this  Memorandum 
and  Protest  m  the  hands  of  the  colonial  minister,  and  transmitting 
copies  of  it  to  the  lieutenant-governors  of  Nova  Scotia  and  New 
Brunswick,  the  committee  have*  also  had  prepared  an  elaborate 
^^  Petition  of  Right^'^  with  a  view  to  raising  proceedings  in  a  court 
of  law,  should  an  equitable  arrangement  with  the  government  not 
be  effected.  Having  procured  a  copy  of  the  opinion  of  counsel 
upon  this  petition,  we  append  it  to  this  article,  thinking  that  it 
will  possess  much  interest,  not  only  for  the  Baronets,  and  those 
connected  with  them  by  ties  of  blood,  but  also  for  the  Scottish 
people  at  large :  and  with  these  two  documents  in  print — the 
*'  Memorandum  and  Protest "  and  the  "  Opinion  of  counsel  on  the 
Baronet  claims," — and  the  facts  before  us,  bearing  upon  the  social 
state  and  condition  of  society,  which  we  have  brought  together  in 
the  earlier  portion  of  this  article — ^what  farther  need  be  said  in 
advocacy  of  the  movement  of  the  Baronets,  or  in  exposition  of  the 
duty  which  all  ranks  and  classes  owe  to  the  state,  and  to  each  other, 
as  regards  the  advancement  of  it  to  final  success  ?  Let  it  not  be 
considered  for  a  moment  that  this  question  is  one  of  importance  alone 
to  the  hundred  and  fifty  individuals  who  form  the  members  of  the 
Scottish  baronetage.  The  magnificent  possessions,  amounting  in 
the  whole  to  upwards  of  70,580  square  miles,  more  than  twice  the 
extent  of  Scotland,  which  James  I.  annexed  to,  and  incorporated 
with,  his  ancient  kingdom,  are  the  birthright  property  of  every 
Scottish  subject.  The  union  of  Scotland  and  New  Scotiand,  says 
Charles  I.,  in  a  letter  addressed  to  the  Baronets  in  August  1632, 
*'  emanated  from  our  late  dear  father's  royal  care,  for  the  honor  and 
weal  of  his  ancient  kingdom,  that  the  use  of  the  dominion  of  New 
Scotland  might  arise  to  the  benefit  of  that  kingdom."  Can  anything 
be  plainer  than  what  was  the  intention  of  the  crown  and  govern- 
ment by  this  broad  and  comprehensive  bequest  ?  Again,  at  the 
expense  of  repetition,  we  desire  to  point  out  that,  in  the  preamble 
to  the  grants  of  James  I.,  it  is  distinctly  set  forth  that  they  were 

side  for  the  purpose  of  promoting  "  the  opulence,  the  prosperity^ 
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and  the  peace  "  of  the  mother  country  and  the  colony.     That 
monarch  further  speaks  of  the  plantation  of  Nova  Scotia,  in  his 
letters  to  the  privy  council  of  Scotland,  as  "  a  nohle  purpose  where- 
by both  the  Baronets  in  particular,  and  the  whoh  nation  generally^ 
would  have  honour  and  profit."    Also  his  Majesty  refers  to  it  as  a 
**  great  work,  both  for  the  good  of  the  kingdom  in  general^  and  for 
the  particular  interest  of  every  Baronet."     The  order  of  Baronets 
of  Scotland  was  not  then  a  mere  honoraiy  institution,  but  an  here- 
ditary estate — comprising,  in  fact,  an  hundred  and  fifty  corporations- 
sole — having  powers  and  functions  greater  even  than  those  at  any 
time  exercisea  or  enjoyed  by  the  peerage ;  and  the  revival  of  the 
territorial  rights  and  social  objects  of  the  Scottish  Baronetage,  is 
not  only  a  Baronet's  question — a  question  concerning  the  family 
rights  and  prerogatives  of  a  handful  of  individuals — but  it  is  a  8cot^ 
tish  question^  one  which   concerns  the  hearth-seat  welfare,  and 
domestic  interests,  of  every  subject  of  the  Scottish  crown,  from 
Maiden  Kirk  to  John  O'Groat's  House. 

If  the  members  of  the  Scottish  Baronets  have  been  guilty  of 
great  negligence,  by  allowing  their  chartered  rights,  and  pubKc 
nmctions  as  an  hereditary  body,  to  lie  since  the  Peace  of  Paris  in 
1763,  unexercised,  so  also  have  the  people  of  Scotland  at  large 
been  guilty  of  great  national  improvidence  in  the  case.  A  com- 
bination of  circumstances,  however,  such  as  society  in  the  sister 
isles  have  never  before  witnessed,  now  present  themselves  for  re- 
viving the  royal  work  of  colonising  New  Scotland,  and  laying  the 
founaations  of  a  monarchical  state  there,  in  those  humanities  of 
virtue,  wisdom,  integrity,  loyalty,  and  patriotism,  which  have 
made  old  Scotland  glorious  amongst  the  regal  and  imperial  dynas- 
ties of  Europe.  It  is  now  long  since  the  remark  was  first  made, 
that  "  systematic  colonisation  is  a  thing  to  be  done,  not  to  be 
talked  about ;  an  experiment  to  be  practised,  not  a  theory  to  be 
promulged."  Within  the  last  few  years,  at  a  multiphcity  of 
public  assemblies,  the  necessity  for,  and  the  policy  of,  an  exten- 
sive regulated  emigration,  and  an  extensive  methodical  colonisa- 
tion, have  been  explained  and  inculcated.  The  press,  the  pulpit, 
and  the  platform,  have  all,  within  the  period  of  the  last  fifteen 
years,  plied  on  these  themes  the  most  convincing  rhetoric.  They 
have  likewise  been  the  subject  of  manifold  addresses  to  the  throne 
— manifold  petitions  to  both  houses  of  parliament — manifold  ap- 
peals to  the  nation  at  large.  Both  cogent,  and  loud,  and  long, 
nave  been  the  articles  penned,  the  speeches  spoken,  and  the  argu- 
ments used,  in  or  on  this  great  and  wide,  but  neglected  domain  of 
social  enterprise.  Is  it  needful,  then,  that  we  should  fiirther  sup- 
plement what  the  wisest  heads,  the  largest  hearts,  and  the  loftiest 
minds  in  the  nation  have  exhausted?  Let  it  be  remembered, 
that  the  reasons  to  be  assigned  for  immediate  pubUc  attention  to 
colonisation  imdertakings  are  results  in  operation.     Problems  not 
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they  In  the  Ideal  re^ons  of  fancy  or  conjecture,  but  oorolburies  in 
masses  of  organised  matter  and  moral  exifltence.  Facts  great, 
mournful,  overwhelming,  terrific,  have  we  to  deal  with ;  not  m^nelj 
laid  up  in  sanitary  reports,  in  poor-law  commission  proceedings, 
and  in  parliamentary  investigations,  but  moving  around  and  abovt 
us  in  the  gaunt  flesh  and  bone  of  millions  of  our  fdlow-creatares, 
whose  unheeded  sufferings,  through  long  periods  of  political 
chicanery,  railway  speculation,  and  class  self-aggrandisement  seek* 
ing,  have  drawn  down  signal  pubUc  judgments  from  on  high.  Li 
it  true,  as  a  heathen  statesman  observes,  that  ^  our  country  has 
not  given  us  birth  or  educated  us  under  her  law,  as  if  she  expected 
no  succour  from  us ;  or,  that  seeking  to  administer  to  our  con- 
venience only,  she  might  afford  a  safe  retreat  for  the  indulgence 
of  our  case,  or  a  peaceful  asylum  for  our  indolence,  but  that  she 
might  hold  in  pledge  the  various  and  mc^t  exalted  powers  of  our 
mind,  our  genius,  and  our  judgment,  for  her  ben^,  and  that  she 
might  leave  for  our  private  use  such  portions  only  as  mi^t  be 
spared  for  that  purpose?''  And  shall  our  upper  ranks  in  Christian 
iikotlandbe  any  longer  indifferent  to  the  following  i^peal : — "  Now 
there  is  not  really  a  grander  or  a  kinder  thought  than  what  is 
called  a  scheme  of  extended  emigration.  To  move  and  extend — ^to 
pursue  the  setting  sun,  and  wear  pathways  across  the  ocean — ^to 
people  desert  shores — to  wrest  the  first  fruits  of  victory  fit)m 
rugged  nature,  and  found  great  empires — ^this  seems  the  noriom 
destmy  of  the  British  race.  It  is  an  instinct  in  our  souls,  it  is 
developed  in  our  nurseries,  and  in  our  schools.  Every  British 
child  is  taught  that  he  has  only  nature,  or  the  gentler  savageness 
of  uncivilised  men  to  work  upon,  and  he  can  easily  obtain  a  single- 
handed  triumph  over  the  wilaemess  tribes.  The  opening  genius  ci 
the  schoolboy  is  nursed  in  the  midst  of  dawning  empires.  From 
the  deep  sprmgs  of  the  great  Eastern  monarchies,  he  passes  to  the 
heroic  beginnings  of  Grecian  liberty  and  glory ;  and  throogh  the 
brilliant  crowd  of  ^gean  and  Mediterranean  colonies,  be  travds  (m 
to  the  wide  foundations  of  Bome — ^to  her  early  difficulties,  her 
^wful  progress,  her  universal  grandeur.  Thence  history  takes  up 
with  him  another  tale,  and  out  of  the  decay  of  Bome  reproduces 
the  conquerors  and  possessors  of  tlie  world,  amongst  whom  ke 
stands.  So  noble,  so  soul-inspiring  is  this  vision  of  history:  and 
if  hope.  In  which  one  hardly  knows  what  is  done,  what  remams  to 
be  done,  and  where  the  golden  futiu-e  is  marked  off  from  the 
glorious  past,  that  we  can  never  cease  to  wonder  why  colonisaiiiim 
is  not  with  us  tlie  passion  of  the  great  as  well  as  the  neces^ty  of 
the  humble.  Why  do  not  our  nobility  themselves  endeavour  to 
surpass  their  Norman  ancestors  or  predecessors  in  their  titleS| 
by  substituting  the  conquests  of  peace  for  the  conquests  of  war, 
by  heading  their  countrymen  across,  not  channels,  but  oceanSy 
and    adding  new  realms,    not  to   the   honours  of  one   selfish 
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man,  but  to  the  uses  of  the  human  race?    JS^reryibmg  is  made 

to  hand.     Their  armament  is  ready,  and  waiting.     Tl^  ^<79 

or  should  enjoy,  such  a  portion,  such  a  hold  on  affecti<m,  on 

respect  and  obedience,  so  helpful  a  government,  such  openings, 

saa^k  facility  of  men  and  means,  as  no  other  aristocracy  does,  or 

ever  did,  or  most  probably  ever  will.     Starving  myriads  wait  the 

call  of  these  illustrious  cni^.    Did  the  rank  and  wealth  of  this 

country  <Hice  lead  the  way,  the  many  forms  o{  poverty  and 

dependence  would  follow,  not  so  much  willingly  and  readily  as 

even  without  doubt   or  dioice — ^mere  shadows  foUowing   uieir 

substance.     Total  banishment,  and  absolute  surrender  of  home, 

w^ealth,  and  position,  are  not  necessary,  though  they  would  nave 

mroportionate  effect.     But  the  sacrifice  of  a  few  years'  inccnne,  a 

temporary  absence  from  friends  and  equals,  a  mere  sojourn  on  the 

edge  of  the  wilderness,  or  even  an  occasional  viait  by  the  eight 

days'  steamers,  would  establish  and  elevate  thousands  of  their 

degraded  countrymen,  remove  vast  evils  at  home,  create  vast 

blessing  abroad,  and,  what  is  worth  taking  into  account  at  this 

time  of  day,  would  restore  the  faded  lustre  of  rank,  and  answer  the 

often-repeated  question —  What  is  the  use  of  the  British  aristo^ 

cracy?    '^ 

X  es  ! — ^if  these  observations  ought  to  sink  deep  into  the  hearts 
of  the  upper  classes  in  England  and  Ireland,  and  produce  good 
colonisation  fruits,  what  ought  they  to  do  in  Scotland,  where  one 
hundred  and  fifty  titled  heads  of  families  have  each  a  princely 
domain  of  sixteen  thousand  acres  to  recover  and  settle,  and  where 
8o<»ety  in  general  have  a  patrimony  at  stake  of  virgin  soil  twice 
the  length  and  breadth  of  their  native  kingdom  ?  K,  with  all 
these  means  and  appliances  at  hand  for  National  Regeneration^  we 
go  on  upon  the  prmciple  of  "  yet  a  little  sleep,  yet  a  little  slumber, 
yet  a  Kttle  folding  of  the  hands  to  sleep,"  then,  assuredly,  "poverty 
will  come  upon  us  (nationally)  as  one  that  travaileth,  and  want  as 
an  aimed  man."  We  have  had  our  two  ffunine  visitaticms,  and 
they  have  led  to  the  adoption  of  no  adequate  plans  <tf  relief.  Let 
us  go  on,  as  heretofore,  to  "  rob  the  poor,"  to  "  opjMress  the 
afflicted  in  the  gate,"  and  not  many  years  wiB  rfapse  imtil, 
by  another  recurrence  of  potato-rot,  of  pestilence,  and  lucration- 
mania,  "  the  Lord  will  plead  their  cause,  and  spoil  the  soul  of 
those  that  spoiled  them." 

CASE  OF  THE  BARONETS  OF  SCOTLAND  AND  NOVA  SCOTIA. 

QUESTIONS 

Submitted  for  the  opinion  of  M.  D.  HilU  E^q-y  Q-  C^  of  the  Common 
Law  Bar,  and  T,  C.  Anstet/^  Esq.,  MJP,^ofthe  Equitt/  Bar. 

I. — What  was  the  nature  of  the  title,  originally  vested  in  the 

*  JtJiMSy  23d  September  1844. 
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first  Earl  of  Stirling  and  the  Baronets  created,  from  1625  to  1638y 
by  the  royal  charters  of  grant  of  lands  m  Nova  Scotia  ? 

II. — Whether  the  Baronets  created  between  1638  and  1707 
had  the  same  rights  in  Nova  Scotia,  as  they  would  have  had,  if 
similar  grants  had  been  expressly  made  to  them  ?  or  what  was  the 
extent  of  such  rights  ? 

III. — Is  it  competent  for  the  crown  to  challenge  such  of  the 
said  rights,  as  are  now  vested  in  the  representatives  of  the  said 
baronets  respectively,  under  any  and  what  statutes  of  limitation  or 
prescription?  or  on  the  pretence  that  homage  has  not  been  duly 
rendered  ?  or  on  the  ground  of  laches,  non-user,  or  non-claim  as 
against  tlie  crown,  on  the  part  of  the  present  Baronets  or  their 
ancestors  ?  And  may  not  the  wrongful  acts  or  omissions  of  the 
crown's  servants  be  replied  to  such  challenge,  as  constituting, 
together  with  the  troubled  state  of  the  times  and  territory,  a  suffi- 
cient justification  of  the  alleged  neglect? 

IV. — Were  the  rights  of  the  Baronets  capable  of  being  lost  or 
destroyed  by  foreign  conquest?  If  so,  did  the  reconquest  and 
cession  of  the  territory,  to  which  those  rights  attachea,  operate 
their  merger  in  the  crown  by  right  of  conquest,  or  revive  them 
jure  postliminii  in  the  Baronets  ? 

V. — What  effect  will  it  have  on  their  claims,  in  respect  of  the 
said  territory  or  its  appurtenances,  that  the  crown,  without  any 
hostile  conquest  previously  made,  has  ceded  the  same  to  some 
foreign  power  ? 

VI.  What  effect  upon  theii'  said  claims  will  any  subsequent 
grant  have,  made  by  the  crown — ^with  or  without  consideration — 
to  others  of  its  subjects  ? 

VII. — Whether  the  Baronets  have  now  any  and  what  legal  reme- 
dies or  means  for  enforcing  their  said  claims  against  the  sovereign, 
in  the  event  of  their  failing  to  obtain  in  any  other  manner  the  due 
satisfaction  of  them  ?  And  which  of  such  remedies  or  means  would 
it  be  more  expedient  for  them  to  adopt  ? 

Vni. — Would  it  be  more  advisable  for  each  Baronet  to  proceed 
separately,  in  respect  of  his  own  claims,  or  for  all  the  Baronets,  or 
some,  and  which  of  them,  to  proceed  conjointly  ? 

OPINION. 

We  have  considered  the  case  and  documentarv  evidence  laid  before 
us  on  the  part  of  the  baronets  claiming  dignities  and  lands  in 
Nova  Scotia,  and  we  proceed  to  answer  l£e  questions  in  their 
order. 

I. — ^We  are  of  opinion  that,  by  the  several  charters  granted  by 
King  James  the  Sixth  and  Charles  the  First,  under  the  Great  Seal 
of  Scotland,  to  Sir  William  Alexander,  afterwards  Earl  of  Stir- 
ling, that  nobleman  and  his  heirs  became  liege  royal  feudatories  of 
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the  lands  in  Nova  Scotia  and  the  adjacent  American  territories 
included  in  such  charters,  as  immediate  vassals  of  the  Scottish 
crown,  (Crag.  Jus.  Feudal.,  76,  19 ;)  and  that  by  the  same  charters 
they  were  constituted  the  hereditary  lieutenants  or  viceroys  of 
Nova  Scotia  and  such  other  territories,  under  the  sovereigns  of  Scot- 
land, for  ever,  with  all  the  prerogatives  and  jura  regalia  of  the 
Scottish  crown  in  respect  of  the  same,  but  subject  to  the  feudal 
titles  which,  by  the  terms  of  royal  charters,  or  by  subinfeudations 
expressly  granted  under  royal    commission,  were  vested  in  the 
Baronets  of  Scotland  and  Nova  Scotia  created  between  the  years 
1625  and  1638.    We  are  further  of  opinion  that  those  Baronets, 
according  to  the  terms  of  the  charters  or  subinfeudations  in  ques- 
tion, became  entitled  to  the  same  feudal  and  baronial  rights,  within 
their  respective  American  baronies,  as  had  been  conferred  upon 
the  Earl  of  Stirling  and  his  heirs  in  respect  of  the  whole,  and  mat 
they  held  their  respective  grants  in  free  blanch  farm,  and  as  liege 
regal  fiefs,  immediately  of  the  King  of  Scotland,  and  subject  only 
to  the  homage  and  other  reservations  specified  in  their  charters, 
and  not  subject  to  any  other  of  the  burthens  or  incidents  of  feudal 
tenure  to   which    at  that  time  all  English  feuds  were  subject, 
(Graff.  Jus.  Feud.,  70,  5: — 96,  31.)     The  delegated  authority  of 
nereditary  lieutenant  was  exclusively  vested  in  the  Earl  of  Stir- 
ling and  his  line,  and  was  essentially  distinct  from  the  character  of 
crown  vassal  which  they  shared  with  the  Baronets. 

n. — ^We  conceive  that  the  Baronets  of  Scotland  and  Nova 
Scotia,  created  between  1638  and  1707,  had  the  same  equitable 
rights  to  baronies  in  Nova  Scotia  as  they  would  have  had  if  their 
charters  had  been  made  out.  But — although  the  general  words  of 
the  patents  creating  them  Baronets,  when  taken  in  connexion  with 
the  regulating  charter  of  the  premier  Baronet  and  the  other  charters 
and  documents,  constitute  a  suflScient  obligation  to  bind  the  con- 
science of  the  sovereign — it  is  obvious  that  they  were  inoperative 
to  confer  such  a  title  as  could  be  enforced  at  law  against  third 
parties;  and  in  this  respect  we  think  that  the  rights  of  the  Baronets, 
created  between  those  years,  were  not  so  extensive  as  those  of  the 
Baronets  of  previous  creation. 

III. — The  only  statutes  of  limitation  or  prescription,  which  can 
in  any  way  relate  to  the  case  before  us,  are  those  of  Scotland  and 
her  Amencan  dependencies.  By  the  express  letter  of  the  charters, 
confirmed  in  the  Scottish  Parliament,  and  maintained,  as  it  appears 
to  us,  by  the  Treaty  and  Act  of  Union  with  England,  those  depen- 
dencies are  made  parcel  of  the  Scottish  realm — and  so  efiectually, 
that,  even  for  the  purpose  of  feudal  investiture  of  land  in  Nova 
Scotia,  sasine  taken  on  the  Castle-hill  of  Edinburgh  is  to  be  consi- 
dered as  having  been  taken  in  the  land  itself.  We  therefore  think 
that  no  construction  whatever  can  extend  to  the  territories  in 
question  the  statutes  for  limitation  of  actions  or  for  prescription  of 
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tides  in  England.  But  we  are  farther  of  opinion,  that  those 
statutes  have — ^properly  or  per  se — ^no  effect  whatever  beyond  tius 
reahn,  and  that,  in  the  absence  of  express  ^lactment  or  k>cal  adop- 
tion, diey  do  not  extend  to  any  of  the  transmarine  dominions  of 
her  Majesty,  (I  Bl.  Comm.,  Introd.  s.  4.)  They  are  strictly  qnes* 
tions  affecting  the  local  remedy,  and  not  questions  npon  the  merits; 
proceeding  ad  litis  ordinationem^  and  not  ad  litis  decisiomem^ 
(Story ;  (Jonfiict  of  Laws,  first  edition,  pp.  482-3,)  and  belonging 
to  the  law  of  the  forum ;  and  as  such,  and  not  otherwise,  binoiiig 
on  all  mankind,  whether  aliens  or  liege  subjects,  plaintira  or  de- 
fendants, appellants  or  respondents,  (Lopes  v.  BurslWn,  4  Moo,  Tr. 
C.C.  305.) 

The  Scottish  enactments  which  bear  on  this  subject  are  those  of 
the  years  1469  (Act  4),  1474  (Act  9),  and  1617  (Act  12);  by 
which,  in  certain  cases,  forty  years'  negative  prescription  ban  the 
remedy,  and  forty  years'  positive  prescription  confers  an  indefeas* 
ible  right.  The  first  kina  of  prescription — ^which  is  very  mudh  of 
the  nature  of  limitation  of  actions  as  understood  in  England — does 
not  appear  to  us  to  constitute  any  bar  to  the  recovery,  by  the  pre- 
sent claimants,  of  their  rights  against  the  Crovna.  Negative  pre- 
scription is  given  by  those  statutes,  in  actions  between  Subjects ; 
— ^but  the  Crown  is  not  named  (Erskine ;  B.  3,  tit.  7,  s.  31).  The 
positive  prescription  certainly — which  is  strictly  analogous  to  pre- 
scription under  English  Law — does,  by  the  express  terms  of  the 
statute  of  1617,  run  against  the  Crown.  But  there  is  no  provisdon 
that  it  shall  run  in  favour  of  the  Crown ; — and  the  preamble  deariy 
shows,  that  relief  to  the  subject  and  the  vassal  against  an  occasional 
grievance,  and  not  advantage  to  the  Sovereign  or  the  superior, 
was  intended  by  that  statute.  It  recites  the  great  prejudice  whidt 
the  King's  lieges  sustained,  by  the  abstraction,  concealment,  and 
forgery  of  their  evidences,  in  their  minority  and  less  age,  and  by 
the  amission  thereof,  and  by  the  injury  of  time,  and  the  moving  of 
pleas  and  actions  against  them  thereon ; — "  which  nevertheless,  by 
the  civil  law  and  by  the  laws  of  all  nations,  are  declared  void  and 
ineffectual."  Therefore  the  king,  "  being  willinff  to  cut  off  all 
occasions  of  pleas  and  to  put  them  in  certamty  of  &eir  heritage  in 
all  time  coming,"  with  the  advice  of  the  estates  makes  the  enact- 
ment. In  the  following  reign  (Acts  of  Scottish  ParliamentjCar.  L 
e)y  Thomson,]  vol.  i.,  app.  p.  223),  it  was  declared  by  the  Kmg  in 
arliament  that  ^^  he  coiild  not  think  that  the  act  of  prescription 
was  at  first  intended  for  any  prejudice  of  the  Crown.''  Still  less 
can  it  be  thought — ^in  the  face  of  its  own  recitals — to  have  been 
intended  for  any  prejudice  of  the  subject. 

We  are,  however,  further  of  opinion  that,  if  the  statutes  in 
question  have  any  application  to  the  case  before  us,  the  facts  stated 
constitute  a  suffident  bar  to  any  prescription.  The  long  and  fre- 
quent periods  of  disability  cannot  be  computed ;  it  being  an  nni* 
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rersal  rale,  that  ^  contra  non  vakntem  agere  non  carrit  prescriptio.'^ 
Wq  also  think  that  the  frnitlessness  of  preferrmg  any  claim — down 
to  a  Teiy  recent  date — is  so  evident  and  so  just  a  caase  of  forbear- 
ince« — ^with  respect  at  least  to  such  of  the  Baronies  as  were  situate 
inthin  die  debited  territories, — as  in  itself  to  amount  to  a  sufficient 
intermption  of  the  prescription.  Independ^itlj  of  this,  there  are 
the  specific  interruptions,  to  which  the  Baronets  appear  from  time 
to  time  to  have  had  recourse,  and  there  are  also  several  instances 
stated  of  recognition  by  the  Crown  (Stair,  D.  Lauderdale,  Diet., 
p.  11,  193;  Fac.  Coll.  Macghie,  Diet.,  p.  11, 112 :  and  Prescrip- 
tion, app.  n.  3).  Assuming,  however,  that  their  rights  would 
otherwise — either  by  positive  prescription  have  been  divested,  or 
by  negative  presciption  have  been  barred — ^under  those  statutes, 
we  are  still  of  opinion  that,  ever  since  the  passing  of  the  Act  of  the 
Convention  of  Estates,  of  the  last  day  of  July  1630,  and  the  Act 
of  Paiiiament  of  1633  (Act  28),  it  has  not  been  competent  for  the 
Crown  to  take  advantage  of  either  prescription,  to  the  prejudice  of 
the  Baronets.  By  the  first,  (Acts  of  the  Scottish  Parliament  [by 
Thomson]  vol.  v.,  app.,  p.  223),  the  order  of  Baronets  was  (together 
widi  the  grants  theretofore  made  of  that  dignity,  and  to  which  the 
grants  of  territory,  contained  in  the  same  charters,  were  insepar- 
ately  incident),  "  allowed,  approved,  and  confirmed,"  in  Parlia- 
ment. By  the  second  (Id.,  pp.  43-4),  the  several  charters,  letters 
patent,  ana  infeftments,  granted  by  Eing  James  the  Sixth  and 
Charles  I.  to  Lord  Stirling  and  the  Baronets,  and  all  instruments 
issued  under  that  authority,  were,  together  with  the  last-mentioned 
Act  of  Convention  and  the  order  of  Baronets,  ratified  and  approved 
and  ordered  to  stand  in  force,  according  to  their  tenor,  and  as 
amply  "  as  if  the  bodies  of  the  saids  letters  patents,  infeftments, 
and  signatur  abovementionat  were  heirin  particularUe  ingrost 
and  exprest."  To  maintain  the  supposed  plea  of  prescription, 
against  the  express  letter  of  two  successive  enactments,  appears  to 
us  impossible ; — and  the  rather,  since  by  the  regulating  charter, 
thus  incorporated  by  express  reference  with  the  second  and  more 
solemn  enactment,  it  is  declared  and  ordained  that  every  thing 
contained  in  it  shall  be  valid  for  ever,  against  the  Scottish  Crown 
and  all  persons  whomsoever,  in  all  courts  and  places ; — "  notwith- 
standing whatsoever  law, 
or  constitution  hitherto  made^ 
whatsoever  time  to  be  made, 
and  notwithstandingany  other  matter,  cause  or  occasion  whatsoever." 
With  respect  to  the  local  acts  of  limitation  or  presmption,  we 
have  first  to  observe,  that  they  were  enacted,  not  by  the  Hereditary 
lieutenant  and  the  Baronets  nor  with  their  consent,  but  by  the 
Beveral  legislatures  estabhshed,  by  George  III.,  in  the  respective 
territories  of  Nova  Scotia,  New  Brunswick,  and  Prince  Edward's 
Island,  subseqaentiy  to  their  final  reconqoest  from  the  French. 
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But,  independently  of  all  question  as  to  jurisdiction,  we  are  of 
opinion,  that  none  of  the  enactments  of  those  legislatures  were  in- 
tended to  obstruct  the  lieges  in  the  recovery  of  their  rights  against 
the  Sovereign.  The  Nova  Scotia  Act  for  quieting  Protestant  titles 
(33  Geo.  III.,  c.  3),  was  limited  expressly  to  claims  made  by  or 
through  the  ancient  French  Jiabitants^  in  impeachment  of  existing 
titles.  The  local  Acts  of  the  21  Geo.  III.,  c.  17,  and  the  32  Geo. 
III.,  c.  2,  are  the  acts  of  limitation  or  prescription  for  the  respec- 
tive provinces  of  Prince  Edward"*s  Island  and  Nova  Scotia.  In 
those  colonies,  as  well  as  in  all  the  other  colonies  of  North  Americai 
according  to  Mr  Burge  (III.  Comm.  on  Colonial  Laws.  p.  96^, 
"  the  prescription  only  bars  the  remedy,  but  does  not  confer  a  title 
on  the  possessor;''  and  its  operation  is  expressly  limited  to 
"  entries  made,"  and  "  actions  or  suits  at  law  or  in  equity  had  and 
maintained  or  brought;"  words  clearly  insufficient  to  comprehend 
the  appropriate  remedies  of  grace  and  justice  which  the  Crown 
adhibits  to  its  suppliants.  The  Crown  is  named,  neither  in  those 
statutes,  nor  in  tne  English  Limitation  and  Prescription  Acts. — 
and,  being  virtually  excluded  by  the  descriptions  used,  can  neitner 
be  prejudiced  nor  advantaged  by  such  enactments  (Year-book, 
35  Henry  VI.,  f.  62  a,  and  the  Queen  v.  Tuchin,  Lord  Baym,  p. 
1066.) 

We  are  therefore  of  opinion,  that  there  are  no  statutes  of  limi- 
tation or  prescription  now  in  force,  which  at  all  affect  the  claims  of 
the  Baronets  as  against  the  Crown. 

With  regard  to  the  long  desuetude,  into  which  the  homage  due 
to  the  Crown  had  been  suffered  to  fall,  we  are  of  opinion  that  the 
claims  of  the  Baronets  are  not  thereby  prejudiced.      By  the  regu- 
lating charter,  the  Scottish  Sovereign — for  himself  and  his  succes- 
sors— expressly  renounces  and  quit-claims  all  right,  title,  interest* 
claim  of  gift,  petitory  as  well  as  promissory,  and  all  action  ana 
instance  competent,  for  nonpayment  of  duties,  or  nonperformance 
of  due  homage  and  articles  of  infcftment,  or  for  whatsoever  cause 
or  occasion  bjT)ast ;  and  he  limits  and  defines  the  remedy,  which 
the  Crown  shall  have  to  compel  homage  in  future.     The  land  is  to 
I'all  into  notcntry ;  in  which  case  the  Sovereign  may  enter  and 
enjoy  the  profits ;  but,  if  the  heir — within  seven  years  from  his 
next  predecessor's  decease — enters  and  does  homage,  he  shall  have 
'■»ack  nis  lands,  quitclaimed  and  freed  of  notentry,  and  as  freely  as 
( the  notentry  had  not  happened.    We  are  clearly  of  opinion  that, 
>y  the  feudal  laws  of  Scotland,  the  Crown  would  not,  m  any  case 
*  failure  of  homage,  be  entitled  to  more  than  the  mesne  profits  of 
he  lands,  seized  into  the  Eling's  hands  as  having  fallen  mto  not- 
^ntiy  (Crag.  Jus.  Feudal.  305,  24  and  25 ;  308,  2  ;  379,  2,)  aiid 
oat,  even  so  restricted^  the  courts  will  make  every  possible  intend* 
■lent  against  a  title  so  mvidious  (Id.,  383, 17 ;  385,  20.)     And  W6 
^v  "irtn*^    "^    >pin'  ^«  tb*^t, — as  the  fearonets  have  been  restrained 
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from  euteriug  on  their  lands  and  rendering  their  homage,  by  cir- 
cumstaBces  over  which  the  Crown  had  some  control, — but  memselves 
none, — and  as  they  do  not  appear  to  have  been  guilty  of  any 
malicious  or  crass  negligence  in  this  particular,—  the  Crown  has  no 
right  of  notentiT  proper  over  their  lands,  but  at  the  utmost  only  a 
right  of  ward  (Crag.  Jus.  Feudal.  379,  4  ;  384,  18.)  The  lapse  of 
time  has  been  great,  but  it  is  fully  accounted  for.  Nor  do  we  think 
that  any  charge  of  laches,  nonuser,  or  nonclaim  can  be  set  up,  by 
the  Crown,  against  the  claims  of  the  Baronets  or  their  ancestors, 
to  which  the  wrongful  acts  and  defaults  of  the  Crown's  own  servants, 
and  the  troubled  state  of  the  times  and  territory,  will  not  afford  a 
more  satisfactory  reply. 

IV. — As  between  the  Baronets  and  the  Crown,  we  think  that 
their  rights  were  not  capable  of  being  so  lost,  or  destroyed — ^by 
foreign  conquest — as  not  to  entitle  them  to  seek,  of  the  grace  and 
justice  of  the  Crown,  the  relief  appropriate  to  their  case.  During 
the  period  of  conquest,  those  rights  would,  in  other  respects,  re- 
main suspended  or  dormant.  We  see  no  reason  for  supposing  that 
the  whole  of  the  American  territory,  granted  by  James  VI.  and 
Charles  I.,  was  ever  ceded  or  conquered.  But,  whatever  the  ex- 
tent of  the  conquered  or  ceded  territory,  we  are  clearly  of  opinion 
that,  at  every  subsequent  reconquest  by — or  retrocession  to — the 
sovereigns  of  these  realms,  the  suspended  or  dormant  rights  of  the 
Baronets  did  not  merge  in  the  Crown  by  right  of  conquest,  but 
did,  immediately  and  m  all  their  vigour,  rey'iye  jure  posmminn  in 
the  Baronets. 

V. — By  the  laws  of  nations,  as  well  as  by  the  municipal  laws  of 
these  realms,  conquest  and  cession  must  concur,  to  enable  the 
Sovereign  to  make  a  legal  transfer — to  a  foreign  power — of  terri- 
tory or  territorial  rights.  The  effect  of  any  cession,  made  to  a 
foreign  power  by  the  Sovereign  and  not  preceded  by  a  conquest, 
cannot  in  any  case  extinguish  subsisting  claims  against  the  sovereign, 
but  on  the  contrary  becomes  the  matter  of  further  claims  on  the 
part  of  such  of  the  Baronets  as  are  aggrieved  by  it. 

VI. — We  are,  however,  of  opinion,  that  their  claims  may  be  to 
this  extent  affected,  by  subsequent  territorial  grants,  made  by  the 
Crown — with  or  without  consideration — to  its  own  subjects, — that, 
if  the  Baronets  aggrieved  by  such  grants  elect  to  follow  the  land, — 
instead  of  suing  to  the  Crown  for  compensation, — thej  will  be 
remitted  to  the  lex  loci  rei  sttce  and  the  ordinary  remedies,  for  re- 
covering over  against  the  grantees ;  who,  being  private  persons, 
will  be  enabled  to  prescribe,  under  either  of  the  Scottish  statutes  of 
prescription,  or  to  plead  the  local  acts  of  limitation  in  bar  of  the 
demand,  (Mostyn  v.  Fabrigas,  Cowp.  161,  176.  British  Linen  Co. 
V.  Drummond,  10  B  &  Cr.  903.  Ersk.  Instit.  B.  3,  Tit.  7,  s.  48.) 
Bat  there  is  no  doubt  that — as  against  the  Crown — the  claims  of 
the  Baronets  will  not  be  affected  by  such  second  grants ; — ^for,  if 
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restitution  of  the  land  in  specie  is  impossible,  compensation  in  value 
may  bo  had.  (Year  Book,  H.  4,  Hen.  VIl.  f.  1,  a  pi.  1,  &  M.  9, 
Hen.  IV.  f.  4,  pi.  17.) 

VII. — We  are  of  opinion  that  the  Queen  still  possesses  the  feudal 
jurisdiction  of  her  predecessors.  Kings  and  Queens  of  Scotland,  for 
determining  the  claims  of  the  Baronets  (Stair,  B.  2,  tit.  3,  s.  2,) 
and  that  they  must  have  recourse  to  that  jurisdiction  by  petition. 
This  they  may  do  by  petition  of  right  to  the  Queen — in  person  or 
in  parliament — (Waldeboef  s  case,  1  Rot.  Pari.  p.  160  a,)  or  else 
by  petition  to  the  Queen  in  Council.  The  form  and  process  of 
either  petition  would,  in  any  case,  be  regulated  by  the  lexfori^  that 
is  to  say,  by  the  law  of  England,  (Skinner's  Co.  v.  the  Irish  Society, 
1  M.  &  Cr.  165, 167,  and  "  Proceedings,  &c.  before  Lord  Langdale, 
M.  R.''  [11th,  12th,  and  19th  February  1838]  in  the  same  com, 
pp.  178-80,  219,  and  870-1 ;) — and  this  is  especially  necessary  in 
the  present  case,  since,  by  the  Union  Acts,  the  Kingdoms  and 
Parliaments  of  Scotland  and  England  have  merged  into  the  United 
Kingdom  and  Parliament  of  Great  Britain  and  Ireland,  and  the 
Privy  Councils  of  Scotland  and  England  into  the  Privy  Council  of 
Great  Britain ;  and  since  the  Queen  is  understood  to  rest  Her 
present  claim  to  the  territories  in  question,  upon  a  title  accruing 
subsequently  to  the  Scottish  Union  Act. 

We  are  of  opinion  that,  under  all  the  circumstances  of  their  case, 
petition  of  right  is  the  more  suitable  course  for  the  Baronets  to 
adopt. 

Vlll. — We  think  it  advisable  that  each  of  the  Baronets  should 
proceed  separately,  in  respect  of  his  own  claims,  or  rather  that  some 
one  of  their  body  should  so  proceed,  on  being  selected  by  the  others 
for  that  purpose.  The  expense  of  a  petition  brought  by  a  single 
Baronet  will  be  less  and  the  convenience  greater ;  and  the  favour- 
able event  of  one  such  petition  will  guide  the  decision  of  all. 

M.  D.  Hill. 
T.  Chisholm  Anotey. 

Westminster  Ilall^  24th  April  1847. 


ON  THE  CLASSIFICATION  OF  SOILS  WITH  REFERENCE  TO  THEIR 

DRAINAGE. 

By  Mr  W.  Burness,  London. 

Although  soils  are  diversified,  almost  to  an  indefinite  extent, 

vet  the  whole  may,  appropriately,  be  divided  into  three  cUases, 

^cording  to  their  draining  qualities : — First^  soils  througb  whidi 

''ater  percolates  or  flows,  accoming  to  the  laws  of  gravitation ;  weami^ 

"U  in  which  capillary  attraction  counteracts  that  of  gravitatiim  ^ 

-v4  third^  where  affinity  cou'^te-ff"*?  both  the  other  two,  graviti^^ 
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Soils  of  the  first  class  may  be  said  to  be  composed  of  an  indefinite 
number  of  tubes,  denominated  percolating  tubes,  in  opposition  to 
those  of  the  second  class,  commonly  called  capillary  tubes.  These 
tubes  do  not  run  parallel  to  one  another,  nor  are  they  of  equal 
diameters  throughout  their  lengths,  but  are  irregularly  constructed 
of  the  shapeless  fragments,  so  to  speak,  of  the  rocks  of  which  the 
soil  itself  is,  or  rather  was,  originally  composed,  and  therefore  run 
in  every  direction,  horizontally,  vertically,  or  obliquely. 

Soils  of  the  second  class  are  similarly  formed  of  fragments  of 
rocks,  but  in  a  more  minute  degree  of  subdivision  than  those  form- 
ing the  first.  In  both  cases  the  tubes  are  the  open  spaces  interven- 
ing between  the  irregularly  shaped  sides  and  angles  of  the  frag- 
ments of  rock.  In  principle  they  are  the  same  as  to  direction  and 
mechanical  construction,  but  different  as  to  size.  It  is  the  differ- 
ence in  their  capacities  which  gives  to  each  its  distinguishing  cha- 
racter. 

Soils  of  the  third  class  are  also  formed  of  the  minutely  divided 
particles  of  rocks  like  the  second,  but  containing  a  large  percentage 
of  alumina  in  relation  with  other  substances.  They  are  generally 
denominated  impervious  clays,  an  expression  strongly  characteristic 
of  their  natural  quality.  Their  particles,  or  atoms  of  which  they  are 
composed,  have  a  greater  affinity  for  water  than  capillary  agency. 

Tiiese  three  classes  of  soils  have  thus,  therefore,  something  com- 
mon in  their  formation — they  are  each  composed  of  rocky  particles, 
which  not  only  point  to  their  common  origin,  but,  as  it  were,  insepar- 
ably link  them  together  as  members  of  the  same  family.  They  are 
not  only  so  from  their  original  elements,  but  they  are  also  more  or 
less  incorporated  with  veffetable  matter,  which  also  confers  upon 
them  very  important  qualities  in  a  draining  sense,  of  a  common  cha- 
racter— for,  like  alumina,  decaying  vegetable  matter  has  a  great 
affinity  for  water.  Water  not  only  enters  into  chemical  combina- 
tion with  such  organic  matter  in  soils,  but  is  also  retained  in  its 
pores  in  opposition  to  the  laws  of  gravitation  and  capillary  attraction. 

Again,  soils  of  the  first  class  not  only  contain  small  quantities  of 
alumina,  and  other  inorganic  and  saline  substances  having  a  strong 
affinity  for  water,  along  with  a  less  or  greater  quantity  of  vegetable 
matter  in  a  state  of  decomposition,  but  they  are  also  less  or  more 
capillary  of  themselves ;  while  capillary  soils  of  the  second  class, 
again,  from  the  quantity  of  decaying  vegetable  matter  and  alumina 
in  them,  are  scarcely  distinguishable  from  the  third  in  many  instances. 
Both  extremes  of  capillary  soils  may  be  said  to  be  lost  in  those  of 
the  others — the  smallest  percolating  tube  may  be  said  to  be  the 
largest  capillary  one,  from  the  increase  of  vegetable  matter  in  it ; 
while  the  smallest  capillary  tube,  on  the  other  extreme,  ceases  to 
be  capillary  from  the  increase  of  mineral  substances  left  by  evapo- 
ration in  it,  and  the  affinity  of  these,  and  of  the  matter  of  which  it 
is  itself  formed,  for  water.     The  existence  of  such  facts,  however, 
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as  these,  forms  no  objection  to  their  classification  as  above^  but 
rather  the  reverse. 

In  draining,  the  object  of  the  fanner,  or  agricultural  eng^eer, 
is  to  reduce  the  different  classes  of  soils  to  a  common  standard  as 
much  as  possible.  In  further  prosecuting  this  subject,  we  shall 
briefly  notice  each  class  separately,  along  with  one  or  two  examples, 
and  conclude  with  a  few  oDservations  on  the  duties  of  the  engineer, 
to  which  we  have  just  alluded. 

I.  Ferviovs  soils. — The  first  class  of  soils  is  usually  termed  gra- 
velly or  sandy,  and  comprehends,  perhaps,  a  greater  variety  of  sub- 
species than  either  of  the  other  two.  A  large  extent  of  its  breadth 
is  naturally  dry,  either  from  the  great  depth  of  gravel  and  sand  of 
which  it  is  composed,  or  from  being  incumbent  on  some  substrata, 
perhaps  of  no  ereat  thickness,  but  sufficient  to  remove  any  excess 
of  water  from  it  as  fast  as  it  falls,  and  to  prevent  any  damage  from 
being  received  from  below.  The  major  part,  however,  is  the 
reverse,  and  requires  draining. 

Water,  in  this  class,  may  rise  to  the  surface,  on  the  principle  of 
seeking  a  common  level  with  its  fountain-head,  so  to  speak ;  or  it 
may  burst  out  in  sprinffs  or  springy  patches  when  intercepted  by 
impervious  strata,  which  prevent  its  perpendicular  descent  into  tlie 
earth ;  or  it  may  remain  stagnant  in  hollows,  like  water  standing 
in  a  cup  or  basin,  never  rising  above  a  certain  level  when  it  finds 
a  vent,  and  only  sinking  below  it  by  evaporation. 

Of  all  soils  those  of  this  class  are  the  most  easily  drained,  taking 
them  as  a  whole.  In  ordinary  cases,  the  principal  points  for  con- 
sideration are,  the  materials  of  which  the  drains  are  to  be  con- 
structed, whether  broken  stones  or  pipes,  &c. — the  depths  at  which 
they  are  to  be  placed  in  the  soil — and  the  position  of  the  field,  or 
declivity  of  the  soil,  so  as  to  detennine  their  direction,  dimensions, 
and  distances  between  them.  The  first  of  these  is  generally  settled 
from  a  previous  knowledge  of  circumstances ;  while  the  position  of 
the  field,  again,  frequently  determines  the  depth,  as  well  as  the 
direction,  dimensions,  and  distances  between  drains. 

A  field,  as  to  position,  may  either  slope  considerably,  in  which 
case  it  may  be  termed  hilly,  or  it  may  be  comparatively  level.  Let 
us  briefly  review  either  position,  and  in  both  suppose  that  pipes  are 
the  materials  of  which  the  drains  are  to  be  constructed. 

V.  In  draining  hilly  grounds,  it  has  been  generally  concluded 
^hat  drains  should  be  taken  directly  up  them — m  other  words,  that 
he  angle  of  inclination  of  the  field  is  that  also  of  the  drains.  The 
e"    ^Tceptions  from  this  rule  are  as  follows : — 

"nen  water  falls  upon  the  surface,  or  springs  from  the  bottom, 
I  he  middle  of  a  ridge  between  two  drains,  and  does  not  flow  to 
hmcr  of  them  at  right  angles  to  the  line  of  their  direction,  bat 
^hli'nuely  tlirough  the  pores  of  the  soil.     The  line  of  direction  of 

^^irr»nln*iT^g(.    ♦nT-'>     --?"    1—      hp     -Apn'^qnf  o"  ♦w^    ^'^rCCS,    the   OHO 
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acting  in  the  line  or  direction  of  the  drain,  and  the  other  at  right 
angles  to  it.  The  first  of  these  forces  will  be  as  the  size  of  the 
angle  of  inclination,  and  the  second  as  the  depth  of  the  drain. 
Hence,  in  a  few  instances,  when  the  length  of  the  percolating  tube 
exceeds  the  breadth  of  the  ridge,  it  may  be  advisable  to  have 
recourse  to  leading  or  main  drains  dii-ectly  up  the  declivity,  with 
branch  drains  across  it,  so  to  speak.  The  practice,  however,  will 
depend  as  much  upon  the  subsoil  as  the  inclmation  of  the  surface, 
which,  although  percolating,  may  be  veiy  various. 

In  determining  the  other  points,  the  following  two  simple  propo- 
sitions will  give  the  rule  for  each : — 

First.  The  an^le  of  inclination  of  a  drain  must  always  be  less  than 
the  angle  of  dramage,  and  the  size  of  the  angle  of  inclination  than 
the  depth  of  the  drain — radius  being  equal  to  half  the  breadth  of 
the  ridge  or  distance  between  the  drains. 

In  the  above  theorem  we  have  called  the  horizontal  angle,  which 
the  resultant  or  percolating  tube  makes  with  the  drain,  the  angle 
of  drainage,  and  on  hilly  grounds  it  will  readily  be  perceived  that 
drains  require  to  be  placed  at  greater  depths  in  the  soil,  and  at  less 
distances  oetween  them,  than  upon  those  of  less  inclination. 

Second.  The  diameter  of  the  pipe  will  require  to  be  inversely 
as  the  angle  of  inclination  of  the  orain. 

The  discharge  of  water  into  the  drain  from  the  soil  and  by  per- 
colating tubes,  and  its  discharge  again  from  it,  are  two  very  nice 
and  rather  controversial  points  for  discussion,  and  no  less  extensive 
both  practically  and  theoretically.  On  both,  however,  we  shall 
observe  brevity,  in  the  strictest  sense  of  the  word. 

First.  Percolation  of  water  through  the  soil.  We  have  already 
8aid  that  the  direction  of  percolating  tubes  is  botli  horizontal  and 
vertical.  If  we  take  a  section  of  a  ridge,  with  a  drain  in  its  centre — 
say  four  feet  in  depth  from  the  surface — and  if  we  farther  suppose 
that  one  row  of  horizontal  tubes  are  capable  of  discharging  the 
'whole  of  the  water  which  descends  from  tne  vertical  ones,  then  the 
following  will  be  the  theory  of  the  removal  of  surface  water,  and 
the  result  produced  by  the  drain. 

When  a  drop  of  rain  falls  upon  the  surface  of  the  ground,  it 
adheres  to  the  particles  of  the  soil  by  the  attraction  of  adhesion, 
until  a  second  orop,  in  the  majority  of  cases,  falls  upon  it.  If  the 
wei^t  or  gravity  of  the  two  overbalance  the  attraction  of  adhesion, 
they  will  move  perpendicularly  in  the  direction  of  the  next  par- 
ticles of  soil  forming  the  percolating  tube,  with  a  velocity  equal  to 
the  difference  between  the  attraction  of  adhesion  and  that  of  gravi- 
tation— and  for  the  most  part  this  velocity  will  not  be  accelerated, 
but,  on  the  contrary,  retarded ;  for  the  porosity  of  the  soil  generally 
decreases  as  the  water  descends  into  it,  leaving  out  of  consideration 
the  velocity  of  the  drops  of  rain  when  they  first  reached  its  surface, 
and  the  pai'tial  capillarity  of  all  soils  of  tnis  class. 
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In  examples  of  this  kind,  the  greatest  effects  will  be  produced— 
almost  the  whole  ridge  being  drained  to  the  depth  of  the  drains, 
in  this  case  four  feet. 

If,  however,  we  suppose  that  one  row  of  horizontal  tubes  are 
insufficient  to  discharge  the  water  from  the  vertical  ones,  but  that 
the  whole  of  them  which  touch  the  pipe  are  required,  then  the 
result  will  be  different — the  soil  will  be  drained  to  a  less  depth. 
If  we,  again,  farther  suppose  that  even  the  whole  number  reaching 
the  pipe  is  insufficient,  and  that  the  water  rises  in  the  soil  so  as  to 
exert  a  pressure,  results  will  still  be  more  unfavourable.  Such 
hypothesis  as  this  last,  however,  cannot  be  admitted  into  sound 
practice,  and,  in  point  of  fact,  on  the  majority  of  soils  of  this  class, 
cannot  exist ;  for,  if  we  take  the  number  of  the  percolating  tubes 
touching  the  drains,  they  will  be  found  much  larger  in  capacity 
than  the  capacity  of  the  drain  itself,  and,  consequently,  capaole  of 
discharging  more  water — so  that,  when  water  is  thus  found  standing 
in  one  dram,  it  is  occasioned  either  by  the  smallness  of  the  pipe 
or  drain,  or  the  too  great  distance  between  them. 

Second.  The  discharge  of  water  from  drains  of  equal  diameters 
will  be  as  the  square  roots  of  the  series  of  their  respective  angles  of 
incidence  or  inclination.  Upon  the  tnitli  of  this  simple  theorem  is 
involved  the  important  question  of  deep  and  shallow  draining, 
currently  speaking.  It  will  readily  be  perceived  that,  according 
to  it,  two  drains,  of  equal  diameters  and  angles  of  inclination,  but 
placed  at  different  depths  in  the  soil — say  the  one  at  the  depth  of 
tour  feet,  and  the  other  at  that  of  two  and  a  half,  will  discharge 
equal  quantities  of  water :  a  conclusion  which,  although  self-evident 
almost,  is  nevertheless  opposed  to  many  current  opinions  on  the 
subject,  especially  in  this  country. 

Many  of  the  advocates  of  deep  draining,  in  their  theories,  aver 

that  drains  or  pipes,  of  equal  diameter,  but  placed  at  different 

depths  in  the  soil,  will  discharge  different  quantities  of  water ;  that 

those  at  the  greatest  deptli  will  discharge  the  greatest  quantity, 

he  angles  of  inclination  being  equal,  and  hence  admit  of  greater 

listances  between  them.     Too  much  reliance,  however,  we  believe, 

8  here  placed  upon  the  well-known  proposition  in  hydraulics — 

'  That  the   quantities   of  water  discharged  in  equal   times^   by 

^i"al  orifices,  are  nearly  as  the  square  roots  of  the  heights  of  the 

uapcctive  heads  of  water  above  the  centres  of  the  orifices  " — 

■or  they  base  their  conclusion  entirely  upon  the  hypothesis,  that 

M  have  a  column  of  water,  eighteen  inches  in  depth,  acting  upon 

*^'  "Irain  at  the  depth  of  four  feet,  which  we  have  not  in  that  at  the 

^^.ych.  of  only  two  and  a  half.   Now,  in  theory,  such  a  hypothesis  as 

^is  is  opposed  to  every  sound  principle,  connected  with  the  science 

.  ^1  unmg,  as  we  have  already  noticed ;  while,  in  practice  itself,  it  is 

.  >  Urain^''»rf  hut  damming,  or  the  making  of  a  pond  or  pool,  or  a 

jilf'i  ir    '^•i.         'il     'Ti  nvn^"    '/*  oflf*o/»f  o     imoll  fto-nngr    it>    4-Iia  '^TPeHSf^  '^f 
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"pipes,  than  which  scarcely  anything  can  be  more  "  penny  wise 
and  pound  foolish.'^ 

Independent,  however,  of  the  above  view  of  the  question,  there 
can  be  no  such  thing  as  a  column  of  water  acting  upon  the  water 
in  the  drain,  so  as  to  increase  its  velocity,  until  once  the  pipes,  of 
which  it  is  constructed,  are  running  full  bore.  Previous  to  this, 
instead  of  accelerating  the  velocity,  and  hence  the  discharge,  the 
effect  produced  by  the  water  falling  into  the  drain  from  a  higher 
altitude  rather  retards  the  motion  of  the  interior  volume ;  while  in 
many  cases,  if  not  in  the  majority  in  practice,  by  the  time  the  drain 
is  running  full  bore,  its  velocity  will  be  sufficient  to  counteract 
or  balance  the  effect  of  a  column  of  water,  eighteen  inches  of  alti- 
tude, acting  from  without.  Hence  the  reason  why  we  see  so  often, 
during  rainy  weather  in  winter,  water  flowing  upon  the  surface 
towards  the  bottoms  of  fields  improperly  drained,  either  when  the 
drains  have  been  put  in  at  too  great  distance  from  each  other,  or 
where  the  diameter  of  the  pipes  is  too  small,  or  where  both  these 
blunders  have  been  committed. 

2®.  Level  fields. — The  principal  amount  of  what  we  have  just 
said  on  hilly  lands  is  applicable  to  these  under  this  head  also,  so 
that  little  remains  to  be  added.  Drains  will  admit  of  being  placed 
at  greater  distances  between  them  ;  but,  on  the  other  hand,  they 
\^ill  not  discharge  the  same  or  equal  quantities  of  water  in  equal 
times.  The  great  difficulty  experienced  generally  is  to  get  the 
drains  to  a  proper  depth,  and  to  discharge  themselves  afterwards, 
80  as  to  dry  the  whole  of  the  soil  to  this  depth.  This  is  the  object 
sought,  but  not  always  the  object  obtained,  from  the  want  of 
Attention  to  the  rules  given  under  last  head,  which  are  also  appli- 
cable in  this.  In  level  soils,  it  may  justly  be  said  that  drains  should 
never  run  full  bore,  so  to  speak.  Whenever  a  pipe  is  full,  it  ought 
to  be  discharged  into  a  main  drain,  or  else  the  size  of  the  pipe 
ought  to  be  increased  towards  the  bottom  orthe  field,  so  as  to  con- 
tain all  the  water  easily  which  falls  upon  the  ridge  during  the 
greatest  flood. 

The  practice  of  draining  with  pipes  of  equal  diameters  is,  in  any 
case,  unsound,  even  in  soils  of  considerable  inclination.  If,  with 
two-inch-bore  pipes,  the  distance  between  the  main  drains  crossing 
the  field  and  emptying  them  is  one  hundred  yards,  a  great  waste 
of  piping  is  sustained ;  for,  at  the  highest  extreme,  the  diameter  of 
the  pipe  is  either  too  large,  or  else,  at  the  lowest,  it  is  too  small. 
In  practice,  both  evils  are  generally  experienced ;  for,  instead  of 
two-inch  pipes,  one  and  a  half  are  used.  If  a  two-inch  bore  is 
required  at  the  one  extreme,  one-inch  will  suit  the  other,  and 
one-and-a-half  the  mean  or  middle  distance.  In  draining  with 
broken  stone,  the  same  rule  is  to  be  observed.  It  is  of  much  more 
importance,  both  in  point  of  utility  and  economy,  than  perhaps  is 
generally  imagined^  or,  at  all  events,  attended  to. 
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In  draining  level  soils,  again,  the  drains  or  pipes  should  not  nm, 
parallel  to  the  surface,  as  in  the  case  of  those  lying  at  considerable 
angles.  If  it  is  possible  to  get  main  drains  eighteen  inches  below 
the  others,  let  fifteen  inches,  or  five-sixths  of  the  difference  of 
depth,  be  taken  the  advantage  of,  so  as  to  ^ve  a  declivity  of  this 
amount  to  the  parallel  or  common  drains.  This  will  not  only  enable 
these  to  discharge  more  water,  but  it  will  also  be  the  means  of 
keeping  them  from  being  silted  up,  which  they  are  very  liable  to  da 

11.  Capillary  soils, — These  are  commonly  called  dead-sands  and 
sandy  clays,  with  other  different  provincial  names,  according  to  the 
quantity  of  vegetable  matter  which  they  contain.  What  is  popu- 
larly denominated  clay  is  frequently,  however,  not  alumina^  but 
any  earthy  substance  reduced  to  a  fine  impalpable  powder,  imbibing 
moisture  to  a  degree  unfavourable  to  vegetation,  unless,  perhaps  to 
certain  classes  of  plants,  such  as  rushes. 

They  form  an  extensive  class,  comprehendmg  a  great  many 
varieties.  Sometimes  they  are  of  considerable  depth,  as  well  as 
breadth,  bringing  up  water  to  the  surface  from  a  great  distance. 
At  other  times,  they  are  only  of  a  few  feet  in  thickness,  incumbent 
on  rock,  which  supplies  them  -with  water.  Sometimes,  again,  they 
are  composed  of  drifted  materials,  incumbent  on  impervious  clays, 
or  open,  porous,  and  gravelly  soils,  from  which  they  obtain  no 
water :  but  having  in  themselves  many  hollows  and  cavities,  with 
their  seams  of  gravel  or  sand  widely  interspersed  through  them, 
which  admit  and  contain  water,  they  are  thus,  although  wanting  a 
bottom  supply,  nevertheless,  often  very  wet  soils  during  winter  and 
spring,  and  sometimes  through  the  whole  season.  Again,  where 
the  clays  of  some  geological  formations  terminate  and  become 
mixed  with  one  another,  large  fields  sometimes  are  to  be  found ; 
while  in  others,  almost  the  whole  of  the  clays  of  which  th^  are 
composed  are  capillary,  with  but  few  exceptions. 

It  is  very  dimcult  to  drain  them  properly  in  the  majority  of 
cases — in  a  few  instances,  perhaps,  more  so  tlian  the  impervious 
clays  of  the  next  class.     A  drain  placed  in  them  has  no  active 
power  of  itself  to  produce  an  (effect.     It  is  merely  a  passive  instru- 
ment, possessing  no  power  of  drawing  or  sucking  water  into  it,  and 
thus  removing  it  from  such  soils ;  while  they^  on  the  contrary  ^possess 
*his  power  of  drinking  toater  out  ofit^  so  to  speak,  if  any  is  flowing 
rKrough  it.     All  the  water  which  capillary  tubes  do  bring  to  the 
-Miiace,  may  be  said  to  be  brought  out  of  drains  and  reservoirs 
naturally  formed  in  the  interior  of  the  earth.     To  suppose  the 
-"^ntrary,  that  drains,  whether  natural  or  artificial,  would  remove 
n ,  er  from  capillary  soils,  without  any  other  co-operating  agency, 
would  be  to  suppose  that  capillary  attraction  did  iiot  exist  in  prao^ 
•^1  but  that  it  was  another  theoretical  name  for  the  attraction  of 
^irtvitation-    ->  '-^pothesis  too  ^oss  to  be  entertained.     Neither,  in 
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.lion  or  drawing,  although  such  has  become  very  popular  phraseo- 
logy, for  suction  presupposes  the  existence  of  a  vacuum  in  the  soil, 
and  the  expulsion  of  air  from  the  pipes  or  drains ;  but,  instead  of 
anything  existing  approximating  to  this,  we  have  the  theory  of 
^^  ur  drains,"  or  a  freer  admission  of  air  into  them  pleaded. 

Air  and  water  are  simply  fluids  of  different  densities,  and  their 
percolation  through  the  soil,  together  with  their  farther  progress 
through  the  drains,  is  not  an  effect  produced  by  the  porosity  of  tlie 
soil  itself  and  the  capacity  of  the  drain,  but  by  the  attraction  of 
the  earth  upon  them  towards  its  centre.  For  a  similar  reason, 
instead  of  the  indurated  clay,  of  which  the  pipes  of  the '  drain  are 
composed,  and  the  particles  of  soil,  exercising  any  sucking  influence, 
so  as  to  draw  water  into  them  and  discharge  it  again — like  a  fish 
in  breathing,  so  to  speak — they  obviously  produce  the  opposite 
effect.  They  both,  to  a  certain  extent,  retain  water  by  affinity 
and  adhesion,  as  already  noticed,  as  well  as  capillary  attraction. 

It  is  very  evident,  therefore,  that  the  capillarity  of  such  soils 
will  remain  in  an  active  state,  until  counteracted  by  some  agent 
very  different  from  that  of  a  drain.  Water  can  only  be  removed 
fi:^m  the  capillary  tubes  of  this  class  of  soils  by  evaporation,  by 
chemical  combination,  and  by  the  roots  of  plants.  The  latter  two 
are  objects  sought  by  the  drainer,  and  therefore  we  shall  only,  in 
this  place,  discuss  the  former. 

The  principal  source  of  heat,  by  which  the  soil  can  be  drained 
or  dried  by  evaporation,  is  the  sun ;  and  the  intensity  of  this  heat 
will  always  be  directly  as  the  angle  of  incidence  which  his  rays 
make  with  the  surface  of  the  eartb.  The  effect  produced,  there- 
fore, will  be  different  in  different  latitudes :  it  will  be  greater  in 
the  southern  counties  of  England  than  in  those  of  the  north  of 
Scotland. 

The  angle  of  incidence,  howeyer,  is  not  only  different  in  different 
latitudes,  but  it  is  also  different  in  every  individual  province.  In 
a  country  like  Britain,  so  diversified  with  hill  and  vale,  and  undu- 
lating grounds  inclining  to  every  point  of  the  compass,  there  is  a 
difference  in  the  effects  producea  by  the  heat  of  the  sun  upon 
almost  every  field,  however  uniform  in  quality  its  soil  may  be. 

The  effects  produced  will  also  depend  upon  the  amount  of  eva- 

f  oration  arising  from  the  soil  itself.  If  evaporation  is  great,  the 
eat  of  the  sun  will  be  spent  in  rectifying  this  vapour,  ana  the 
caloric,  which  otherwise  would  have  penetrated  the  soil,  warming 
and  drying  it,  will  now  ascend  into  tne  atmosphere,  ana  be  there 
wasted  in  the  clouds,  so  to  speak.  The  soil  will  thus  remain  cold 
and  unfavourable  to  vegetation. 

The  amount  of  vapour,  again,  which  will#  arise  from  two  fields 
will  always  depend  upon  the  supply  of  bottom  water  which  capil- 
lary tubes  have,  as  well  as  the  amount  of  their  own  capillarity. 
Water  is  more  abundant  in  hilly  districts  than  in  the  champaign 
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country,  whatever  may  be  the  geological  character  of  their  soils 
otherwise.  The  one  may  be  as  wet  during  winter  as  the  other; 
but  as  the  season  advances,  and  the  showers  begin  to  fall  less  fi:e- 
quently,  the  supply  in  the  one  case  will  cease  long  before  it  will  in 
the  other,  and,  consequently,  the  wetness  of  the  champaign  country 
will  be  subdued  by  the  influence  of  the  sun  before  that  of  the  other. 

In  farther  pursuing  this  head,  we  shall  illustrate  these  conclu- 
sions, which  we  have  just  advanced,  by  a  few  examples  firom 
practice,  embracing  diifercnt  kinds  of  capillary  soils  which  have 
come  under  our  notice,  during  the  last  thirty  years,  in  different 
pai*ts  of  England,  Scotland,  and  Ireland,  as  these  will  show,  more 
clearly  perhaps  than  they  have  done,  the  obstacles  to  be  encoun- 
tered in  different  latitudes  and  situations,  as  well  as  the  necessary 
steps  to  be  taken  by  the  drainer  in  draining  them,  especially  to 
those  acquainted  with  practice. 

1°.  Strathmore,  Scotland.  Soil  a  gravelly  but  wet  clay,  com- 
posed of  drifted  material,  but  little  diversified  in  capillarity;  and  as 
to  situation  and  exposure,  rather  lying  high,  and  sloping  on  every 
side,  so  to  speak,  at  a  considerable  angle.  It  was  new  land,  and, 
when  first  broken  up,  furrow  draining  was  not  introduced,  and  but 
little  under-draining  of  any  kind  was  then  thought  of.  It  was 
drained  upon  the  prmciple  of  deep  furrows  and  nan'ow  ridgea.  In 
1826,  a  year  remarkable  for  its  drought,  the  heat  of  the  sun  at 
midsummer  did  not  penetrate  the  soil,  when  directly  exposed  to 
his  rays  at  noon,  more  than  eighteen  inches. 

2°.  On  a  field  of  dead  sandy  clay,  almost  adjoining  the  last,  but 
which,  unlike  to  it,  required  a  large  outlay  for  draining,  no  csffect 
was  produced  below  the  depth  of  the  plough  furrow  over  the 
greater  part  of  it ;  while,  in  some  places,  the  dark  moist  colour  was 
only  removed  from  the  surface  over  the  tops  of  the  drains  at  mid- 
day. Along  these,  a  narrow  white  or  light- coloured  stripe,  of  from 
a  foot  to  a  foot  and  a  half  in  breadth,  was  to  be  seen ;  but  on  either 
side  all  was  dark  and  wet.  During  winter,  the  whole  of  the  field 
was  so  wet  and  soft  as  to  render  calling  upon  it  impracticable, 
unless  during  frosty  weather,  even  twenty  years  subsequent  to  the 
time  at  which  it  was  reclaimed  from  a  quagmire. 

This  field  was  comparatively  level,  and  also  very  diversified  as 
to  capillarity.  It  was  full  of  what  were  provmcially  termed 
'  mping  sprmgs."  We  have  frequently  seen  water  spring  up 
vithin  a  yard  of  ruble  drains  filled  eigliteen  inches  deep  with  atones, 
-nd  at  the  depth  of  three  feet,  and  flow  upon  the  surface  during 
V  inter,  until  it  came  right  over  the  top  of  the  di*ain,  when  it  dis- 
inpeared — a  plain  proof  of  the  passive  instrumentality  of  drains, 
-  I'^'^dy  noticed.  During  summer,  although  it  was  always  easy 
vr  oDserve  the  wet  spots  occasioned  by  such  pipes,  it  was  sometimes 
lifficult  to  bring  a  branch  drain  direct  to  the  pipe  ^*8*>lf,  where  it 
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'  In  both  these  examples,  drains  were  as  easily  opened  during 
summer  as  during  winter ;  and  in  the  second  field,  the  former  period 
was  generally  preferred  when  the  crops  admitted,  as  when  in 
grass. 

3^.  During  summer  1842,  we  superintended  and  examined  a 
considerable  extent  of  draining  in  Ross-shire,  and  the  adjoining 
counties  of  Cromarty  and  Inverness.  In  one  district  of  the  former, 
which  was  hilly  in  the  extreme,  the  soil  belonging  to  this  class 
was  a  wet  sandy  clay  incumbent  on  shale,  and  not  very  tenacious. 
It  bore  a  close  resemblance  to  the  more  clayey  portion  of  the  last 
example,  and,  like  it,  was  full  of  "  piping  springs."  It  was,  how- 
ever, very  imlevel  as  a  whole.  One  field  or  part  was  situated  on 
one  hill-side  fronting  the  south,  a  second  on  another  fronting  the 
north,  a  third  on  another  exposed  to  the  east  and  south-east,  while 
the  fourth  was  the  valley  lying  between  them,  and  which  was 
literally  a  quagmu'c,  until  some  open  ditches  were  cut  at  that 
period  through  it.  The  bottom  supply  of  water  was  such,  that 
each  part  was  aUke  impervious  to  tlie  influence  of  the  sun  at  mid- 
summer. Ditches  and  drains  were  more  easily  cut  at  this  season 
than  they  were  in  the  month  of  March.  The  drains  were  filled 
with  stones,  but  produced  no  effect  beyond  the  soil  immediately 
resting  upon  them,  as  in  the  last  example,  and  the  open  ditches 
as  little. 

On  the  northern  shores  of  the  Cromarty  Firth  there  is  a  large 
extent  of  clayey  soils  belonging  to  this  class,  producing  excellent 
crops  of  wheat  from  superior  but  expensive  management,  and 
where  the  efiects  of  the  sun  are  almost  entirely  counteracted  by  their 
capillarity  and  the  abundant  supply  of  water  from  the  hills,  which 
almost  overhang  them,  as  it  were.  On  one  large  field — rather  an 
exception,  being  incumbent  on  the  inferior  oolite — the  supply  of 
water  is  such  as  to  render  it  unproductive  in  an  agricultural  sense. 
It  is  lying  in  pasture,  producing  the  most  worthless  herbage. 

Among  many  of  the  Highland  glens,  again,  through  which  we 
have  travelled,  we  have  met  with  clayey  spots  on  which  the  sun 
seldom  shines,  to  assist  the  drainer  to  dry  tnem.  From  the  Pent- 
land  Firth  to  the  Clyde,  along  the  whole  of  the  western  shores  of 
the  mainland,  as  well  as  among  the  Orcadian,  Shetland,  and  He- 
bridean  Isles,  the  influence  of  the  sun  is  remarkably  little  on  such 
soils,  whatever  may  be  their  exposure  to  his  rays — the  whole, 
almost,  is  left  for  art  and  the  labours  of  the  drainer  to  perform  in 
drying  them. 

4"".  During  the  years  1843  and  1844,  we  superintended  the 
draining  and  trenching  of  upwards  of  sixty  acres  of  diversified  soil 
for  his  grace  the  Duke  of  Manchester,  in  his  grace's  demesne  at 
Tandragee.  About  the  one-half  of  this  quantity  was  a  capillary 
clay,  inciunbent  upon  shale  and  wacke,  with  an  abundant  supply  of 
bottom  water.     The  grounds  were  very  unlevel,  inclining  to  every 
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point  of  the  compass,  and  generally  under  old  grass.  At  mid* 
summer,  the  heat  of  the  sun  had  little  impression  upon  them,  and, 
instead  of  being  rent  in  fissures,  those  exposed  to  the  north  were 
scarcely  hard  enough  to  carry  the  horses  and  carts  in  carting  stoiies 
for  the  drains  during  the  months  of  May  and  June,  without  cutting 
to  a  state  almost  impassable.  The  drains  in  this  part  were  twelve 
feet  apart,  and  at  the  depth  of  thirty  inches,  The  main  drains 
were  at  the  depth  of  three,  four,  and  up  to  eight  feet.  The  trenoL- 
ing  was  twenty  inches  deep,  the  top  spit  being  thrown  to  the  bottom 
of  the  trench,  with  the  grassy  side  undermost.  Prior  to  trenching, 
no  draining  effect  was  produced  upon  the  soil,  alike  by  drains  at 
different  depths ;  for  two  feet  from  the  edge  of  those  of  the  depth 
of  eight  feet,  was  as  wet  as  two  feet  from  the  edge  of  those  at  the 
depth  of  only  two  and  a  half, — a  plain  proof  of  the  iuefficac^  of 
deep  drains  on  soils  of  this  class. 

5°.  During  February  and  March  1843,  one  small  portion  was 
drained,  but  not  trenched.  It  had  a  southern  exposure,  and  formed 
a  portion  of  two  small  fields  subdivided  by  a  large  open  ditch. 
This  ditch  we  converted  into  a  main  under-drain,  deepening  it  in 
some  parts  to  the  depth  of  ten  feet — in  others,  to  that  of  four,  five, 
and  SIX — so  as  to  gain  a  proper  declivity.  The  portion  on  the 
one  side  was  in  grass,  and  had  previously  been  drained  imperfectly ; 
the  other  was  divided  into  two  lots — the  one  under  green  crop, 
while  the  other  was  being  ploughed  up  for  oats.  With  the  exception 
of  one  small  spot,  of  something  less  than  an  acre,  upon  the  former 
of  these  two  lots,  both  were  gravelly  soils,  the  msuor  part  of  which 
did  not  require  draining.  The  exception  we  drained,  and  laid 
the  whole  three  lots  down  under  grass  mto  one  field,  leaving  the 
trenching  and  finishing  of  the  draining  until  the  whole  was  broke 
up  from  grass  together.  No  effect  was  produced  by  those  drains, 
either  by  the  large  main  drain  or  by  the  small  ones.  At  Lady-day 
1845,  when  we  came  to  his  grace's  property  in  England,  the  soil 
was  as  sour  and  capillary  as  it  was  in  1843.  Owing  to  the  moist- 
ness  of  the  climate,  the  influence  of  the  sun  never  penetrated  below 
the  depth  of  the  plough  furrow  on  any  part  of  it. 

We  have  examined  other  demesnes  and  estates,  not  only  in  dif- 
ferent  counties  of  the  province  of  Ulster,  but  also  in  that  of 
"jcinster ;  and  although  we  found  the  heat  of  tlie  sun  producing 
various  degrees  of  ©fleet,  according  to  the  climate  of  the  district 
Kui  its  exposure  to  the  sun,  yet  not  materially  different  from  those 
e  have  mentioned  at  Tandragee  Castle,  in  the  county  of  Armagh. 
>ver  the  whole  of  Ireland  which  we  have  seen,  there  is  an  abundant 
upply  of  bottom  water,  which  soils  of  this  class  always  bring  to 
't^'^  surface  at  all  periods  of  the  year, — the  principal  source,  no 
r-.,|j      -^^  l>er  "''^'at  cl'^Tf^*^"^** 

'j       fi     >n      ...'-TO     ,.    Kimbolton  Park,  Huntingdonshire,  in 
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four  and  five  feet  in  depth  from  the  surface, — a  plain  proof  that  such 
lands  were  not  drained  by  drains  at  that  depth.  The  abundance 
of  rushes  in  the  park,  and  their  willingness  to  ^ow  on  many  parts  of 
the  park  farm,  as  well  as  other  plants  of  similar  habits,  were  very 
interesting  topics  to  us  at  first,  inviting  our  attention  for  inquiry. 

Nine-tenths  of  the  grounds  formed  a  complete  exception  from 
the  "  cold  clays  of  Huntingdon,"  which  we  expected  to  find,  and 
were  composed  of  drifted  materials  of  the  oolite  and  conterminous 
systems,  m  many  places  being  almost  wholly  chalk.  We  had 
many  opportunities  of  examining  the  soil  to  various  depths,  from 
chalk-pits,  ponds,  ditches,  and  drains.  The  following  two  are 
most  to  the  point  for  the  object  under  discussion. 

Adjoining  the  dog-kennel,  which  was  surrounded  by  rushes, 
a  well  was  dug  for  a  pump,  for  the  accommodation  of  the  park- 
keeper.  At  the  depth  of  some  6  to  8  feet,  (we  speak  from 
memory,)  a  bed  of  sand  was  cut,  and  a  copious  supply  of  water 
obtained  for  about  nine  months.  From  two  to  three  months,  dur- 
ing the  latter  part  of  summer,  it  went  dry.  Below  this  sand-bed 
there  was  an  impervious  blue  clay  ;  but  above  it  a  capillaiy  clay, 
of  a  fawn  yellow  colour. 

To  the  north  and  west  of  the  pump  the  grounds  were  consider- 
ably elevated.  Upon  this  elevated  side,  and  about  50  yards  from 
the  pump,  a  large  pond  had  previously  been  dug,  for  the  purpose 
of  supplying  the  farm  offices  with  water.  Its  bottom  was  consi- 
derably above  the  level  of  the  surface  of  the  ground  at  the  pump, 
but  probably  at  no  great  distance  from  the  sand-bed  which  sup- 
plied the  pump  with  water,  judging  from  the  dip  of  the  sand-bed 
when  the  well  was  being  dug.  Be  that  as  it  may,  the  digging  of 
the  well  and  the  draining  of  the  sand-bed  below  the  pond  had  no 
effect  upon  the  intervening  clay,  so  favourable  for  the  growth  of 
rushes,  so  as  to  effect  the  quantity  of  water  in  it.  Water  here 
ascended,  feeding  the  rushes  and  changing  the  colour  of  the  soil ; 
but  it  would  not  descend,  according  to  some  theories  of  deep  drain- 
ing, for  the  sand  here  was  obviously  a  natural  diuin,  and  equally 
eflfective  with  any  which  art  could  construct 

7°.  The  effects  produced  by  the  heat  of  the  «un  on  this  class  of 
soils  at  Kimbolton  was  very  diversified,  both  from  their  expansive 
quality  and  supply  of  water.  In  some  places  the  ground  was  rent 
to  the  depth  oijtvefeet^  in  others  to  not  more  than  twoj  both  equally 
exposed  to  the  sun ;  while  in  the  woods,  again,  little  impression 
was  made.  In  all  cases  wherever  they  approximate  closest  to  the 
quality  of  the  soils  of  the  next  class,  the  nssures  were  the  deepest; 
while,  on  the  other  extreme,  where  they  were  gravelly,  or  almost 
solely  composed  of  chalk,  very  few  cracks  were  to  be  seen.  In 
some  southerly  exposed  situations,  again,  where  there  was  a  redun- 
dant supply  of  water  from  sand-beds  below  all  the  year  over,  little 
effect  was  produced. 
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During  the  years  1845,  1846,  and  1847,  we  had  occaaion  to 
visit  and  examine  a  considerable  extent  of  the  adjoining  counties 
of  Bedford  and  Northampton,  and,  since  that  period,  a  large  extent 
of  the  southern  counties  of  England,  in  all  of  which  we  found 
similar  results  to  those  we  have  just  mentioned  for  Huntingdon.  In 
Northamptonshire,  for  instance,  we  found  capillary  soils  incumbent 
on  the  inferior  oolite,  suffering  both  the  extremes  of  wet  and 
drought  during  the  respective  seasons  of  winter  and  summer — a 
very  different  result  from  that  experienced  by  those  in  Boss-shire, 
where  they  were  drowned  all  the  year  over,  so  to  speak,  from  their 
contiguity  to  mountains.  In  Bedfordshire,  agam,  we  found  a 
liberal  supply  of  water  brought  to  the  surface  by  dead  sandy  days, 
at  the  driest  season  of  the  year,  as  also  in  Essex,  Middlesex,  Bucks, 
and  Berks. 

8"*.  In  the  foregoing  examples  we  have  been  passing  over  one 
species  of  soil  belonging  to  this  class,  and  confining  our  remarks 
almost  exclusively  to  those  not  changed  from  their  original  state 
by  natural  causes,  while  very  important  changes  of  this  kind  are 
continually  taking  place  in  nature.  We  have  already  noticed  the 
family  relation  between  the  different  classes,  and  the  effects  pro- 
duced upon  them  by  vegetable  and  mineral  changes.  In  many 
cases  the  quantity  of  vegetable  matter  increases  to  such  an  amount 
in  percolating  soils  as  to  render  them  highly  capillary ;  while,  in 
others,  capillary  soils,  from  an  increase  of  mineral  substances,  be- 
come impervious  to  the  farther  progress  of  water  through  them  : 
for  water  raised  by  capillary  action  almost  always  contains  salts  of 
some  kind  or  other  in  solution,  which  are  not  removed  by  evapo- 
ration. And  as  these  have  a  greater  affinity  and  attraction  for  the 
element  of  the  soil  and  water,  than  capillary  agency,  it  necessarily 
fixes  a  limit  to  capillarity,  conferring  upon  the  soil  itself  a  change 
of  character :  it  not  only  becomes  capable,  in  the  former  case,  of 
drinking  copiously  up  from  the  bottom — a  power  which  it  previously 
but  very  partially  possessed,  if  at  all — but  also  of  imbibing  water 
from  the  atmosphere ;  and,  when  showers  fall  during  summer,  has 
the  power  of  storing  them  up,  so  to  speak,  for  its  future  wants : 
while  in  the  latter  case  the  reverse  of  tliese  qualifications  are  pro- 
duced. We  shall,  in  this  example,  embrace  the  first  of  these 
changes — the  second  belongs  to  the  next  head. 

In  Ross-shire,  adjoining  the  large  field  of  capillary  clay  incum- 
>ent  on  the  inferior  oolite,  already  noticed,  there  is  one  of  the  above 
iccies.  It  is  what  is  commonly  called  a  rich  but  close  damp  gar- 
^'^n  soil,  from  2  to  6  feet  in  depth,  in  some  parts  lying  on  clay,  in 
cners  on  different  kinds  of  rock,  either  oolite,  sandstone,  or  shale. 
^'  hough  very  fertile,  it  is,  nevertheless,  generally  speaking,  very 
v^-t,  discharging  from  its  surface,  during  midsummer,  a  large 
•i  .junt  of  e'"'»noration — but  not  n^^i^rly  so  much  as  the  inferior  clay 
-  I  Kaeirlo  i'      rf%f   r\\\n\    r»o*">  *1iqi.  %  '»Anflnc?v'*  to  ^"^^^ilth  and  the 
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highest  degree  of  fertility.  In  some  places  its  capillarity  decreases 
towards  the  surface,  owing  to  its  mineralogical  construction,  while 
in  others  it  increases  from  an  increase  of  vegetable  matter.  In 
some  places  the  former,  (ten  years  ago,)  was  beginning  to  produce 
rashes,  in  consequence  of  its  having  lain  for  some  considerable  time 
in  grass.  The  latter  was  the  most  fertile,  although  we  think  the 
reverse  had  been  the  case  originally,  and  was  still  capable  of  being 
rendered  so  by  art. 

We  have  met  with,  and  might  instance,  many  similar  examples, 
in  almost  every  county  in  Scotland,  and  also  those  of  England 
which  we  have  visited,  but  it  is  unnecessary.  In  Ireland  their 
extent  is  much  greater  than  it  is  in  the  United  Kingdom. 

From  these  examples  it  will  readily  be  perceived  that  our  pre- 
vious deductions  are  amply  verified  in  practice ;  while  we  have  the 
impoi'tant  fact  introduced  to  our  notice,  that  all  the  richest  soils  in  the 
kingdom  have  had  their  capillarity  increased  by  their  growing  fer- 
tility when  in  a  natural  state, — a  fact  which  brings  us  to  this  con- 
clusion, that  capillarity  of  itself  is  not  ati  evil^  but  the  revei'se. 

The  reduction  of  the  capillarity  of  soils,  therefore,  cannot  be  the 
grand  object  which  the  drainer  has  in  view  in  draining  them.  In 
nine  cases  out  of  ten,  it  will  be  found  that  an  excess  of  water  is 
not  obtained  through  capillary  channels,  but  through  percolating 
ones  or  springs.  In  examples  2°,  3°,  and  8°,  water  was  brought 
to  within  a  few  feet  of  the  surface  by  rock-springs,  and  porous 
subsoil ;  and  in  many  parts  of  example  4°,  also,  the  main  drains 
of  the  depth  of  4,  6,  and  8  feet  reached  the  rock,  where  an 
immense  quantity  of  water  was  obtained.  In  example  6°, 
again,  the  supply  was  obtained  from  beds  of  sand.  In  all  cases 
of  this  kind,  the  rule  is  to  cut  off  the  superfluous  bottom  suppljr 
with  drains,  to  the  depth  of  the  beds  or  change  of  substrata,  if 
practicable.  This  practice,  however,  must  not  be  confounded  in 
theory  with  the  draming  of  capillary  soils,  for,  in  practice  itself, 
it  is  the  draining  oi percolating  subsoils.  In  the  majority  of  cases, 
however,  it  is  impossible  to  reduce  such  a  rule  to  practice,  and 
even  if  it  were,  it  would  not  produce  any  favourable  result  upon 
tlie  soil  beyond  a  certain  depth ;  for  in  examples  1°,  5**,  and  the 
greater  extent  of  example  4°,  and  many  parts  of  3°,  the  quan- 
tity of  water  brought  to  the  surface  was  insufficient  to  supply  the 
wants  of  a  cultivated  crop.  The  only  valid  charge  of  demerit 
brought  against  the  capillarity  of  soils,  or  that  can  be  brought 
against  it,  is  the  bringing  from  the  subsoil  to  the  surface  salts 
injurious  to  the  surface. 

The  theory  of  impregnating  the  soil  with  pernicious  salts,  by 
capillary  action  and  evaporation,  naturally  suggests  the  counter 
theory  of  washing  it  so  as  to  effect  its  purification. 

K  a  piece  of  clay  or  earth  contain  any  soluble  salts  injurious 
tp  vegetation, — dry  itj  and  then  put  it  into  pure  water,  which,  when 
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poured  off,  will  remove  a  portion  of  these  pernicious  salts  in  solu* 
tion,  so  that  its  sourness  and  tenacity  will  be  diminished  eveiy 
time  the  experiment  is  made. 

The  simple  theory  embraced  in  this  experiment  is  jast  what  we 
reduced  to  practice  at  Tandragee,  by  draining  and  trenching, 
example  4**.  No  benefits  were  obtained  until  both  were  execated, 
but  afterwards  very  important  results  were  produced.  Every 
shower  of  rain  as  it  fell,  and  was  discharged  through  the  drains, 
carried  with  it  a  portion  of  the  poisonous  salts,  thus  purifying 
the  soil. 

No  doubt  caution  is  necessary  to  be  observed  in  taming  up 
some  subsoils  to  the  surface,  but  that  is  no  reason  why  an  enemy 
so  prejudicial  to  the  interest  of  the  farmer  should  be  allowed  to  lie 
a  few  inches  from  the  surface  undisturbed, — ^nay,  yearly  increasing 
in  strength.  The  more  dangerous  such  enemies  are,  the  more 
summary  should  be  the  means  adopted  for  their  conquest  and 
removal.  With  the  extension  of  chemical  knowledge,  many 
groundless  apprehensions  still  existing  on  that  point  will  be  dissi- 
pated— which  are  based,  doubtless,  on  past  experience,  when  drain- 
ing did  not  accompany  trenching ;  or  where  the  one  or  the  other, 
or  both,  were  improperly  executed,  so  as  to  carry  out  properly  the 
theory  of  washing  and  purifying. 

The  same  theoiy  of  washing  soils  is  reduced  to  practice  by 
draining  and  subsoiling,  or  even  by  simply  draining  such  as  are 
subsequently  cracked  by  the  infloence  of  the  sun,  but  not  with 
the  same  prospect  of  success,  especially  on  those  of  the  second  and 
tliird  classes,  for  the  success  of  washing  the  soil  in  a  great  measure 
depends  upon  the  proper  drying  of  it,  and  the  despatch  with  which 
heavy  showers  are  removed  through  it  when  they  fall.  Now  the 
soil  can  never  be  so  thoroughly  dried  in  the  case  of  subsoiling  as 
in  that  of  trenching,  while  in  many  cases  it  cannot  be  dried  at  all 
beyond  a  few  inches  below  the  surface ;  nor  can  the  showers  be 
removed  with  the  same  speed  and  efficacy  in  the  former  as  in 
tlie  latter. 

In  many  cases,  again,  in  those  counties  where  any  benefit  is 
derived  from  cracking,  showers  frequently  fall  no  faster  in  autumn 
than  they  are  imbibed  bv  the  soil ;  so  that,  by  the  time  the  drains 
')egin  to  flow,  the  cracks  are  filled  up  and  the  ground  restored 
0  its  original  state.  Early  and  heavy  showers,  therefore,  are 
^^^e  most  effective,  as  they  wash  out  any  salts  from  the  cracks, 
^"d  thus  prevent  them  from  readily  adhering  together. 

II.  Impervious  soils, — The  London  and  plastic  clays  of  the 

iiiary  strata,  and  the  Wealden  and  Oxford  clays  of  the  second- 

iri   afi.Q+a  ^rc  cxauiplcs  of  tlic  clays  of  this  class,  and  perhaps 

'^   ■     •      aost  prominent  members  of  it.     Impervious  clays,  how- 

,  aic,  vO  be  four-'    ^'^I'^nging  to  every  formation,  and  m  e^erj 

.-.p*T    n  +]-'» irino*'^  A*Mp   ap-ain    o^Kor^^ig^   ^api^^^^rv  belonif 
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to  thifl  class,  from  the  c^uantlty  of  other  minerals  (besides  alumina) 
-which  they  possess,  havmg  a  great  affinity  for  water — such  as  lime, 
vegetable  matter,  and  salts  acquired  from  the  subsoil — ^which  render 
them  in  many  cases  equally  if  not  more  impervious  than  the  purer 
clays,  in  some  cases  almost  in  their  original  purity  at  6  inches 
below  the  surface.  Unsoimd  soils  of  this  class  are  frequently  the 
offspring  of  capillarity,  being  effected  by  the  spurious  salts  brought 
to  the  surface  at  an  early  period  of  their  history,  when  they 
belon^d  to  the  second  class. 

It  IS  the  imperviousness  of  the  soils  of  this  class  which  causes 
them  to  be  placed  over  the  arches  of  cellars  or  vaults  exposed  to 
surface  water,  and  also  over  porous  substrata,  and  in  the  centre  of 
embankments  m  the  construction  of  reservoirs  and  canals,  to  prevent 
percolation  or  capillarity,  and  the  escape  of  water  from  them ;  as  also 
over  drains  taken  under  milUladea  in  drying  low-lying  fields,  &c., 
adjoining.  "  Puddles"  of  this  kind  may  be  formed  either  naturally 
or  artificially.  If  water  is  admitted,  for  instance,  to  dry  clay,  in 
sufficient  quantity  and  for  a  sufficient  length  of  timCj  the  two  will 
form  a  puddle  as  impervious  as  any  which  art  could  manufacture 
from  the  same  materials.  Hence  the  reason  why  soils  of  this 
description,  although  baked  like  bricks,  comparatively  speaking, 
during  summer,  soon  return  to  their  original  plastic  and  semi-fluid 
state,  so  to  speak,  during  winter,  when  they  again  acquire  their 
maximum  supply  of  water.  The  tenacity  of  clays  again  may  be 
increased  by  drying  them,  and  then  working  them  witu  a  solution 
of  alum  or  any  of  the  salts  of  lime. 

In  an  agricultural  sense,  they  are  much  warmer  than  the  soils  of 
the  second  class,  especially  during  spring,  autumn,  and  winter, 
and  in  the  majority  of  cases  also  during  summer.  This  is  the 
natural  consequence  of  the  want  of  capillarity,  and  evaporation 
from  their  surface.  When  deficient  of  lime,  or  w^re  their  ele- 
ments are  not  properly  proportioned,  so  as  to  encourage  the 
growth  of  plants,  they  are  frequently  found  barren  in  the  extreme  j 
but  when  otherwise,  as  they  generally  are,  they  are  also  invariably 
richer,  producing  better  crops,  whether  in  grass  or  under  aration, 
but  especially  tmder  grass,  than  those  of  the  second.  Did  the 
former  equal  the  latter  in  capillarity,  or  even  possess  it  in  any 
degree,  the  conclusion  is  obvious,  that  they  had  been  in  a  state  of 
productiveness  very  different  from  what  they  generally  are  at  pre- 
sent, long  before  this  period.  They  are  not,  however,  impover- 
ished by  their  impregnation  with  salts  brought  to  the  surface 
fi*om  the  subsoil,  but  by  the  annual  removal  of  their  crops,  and 
the  consequences  which  this  subjects  them  to.  Hence  the  possi- 
bility, on  the  other  hand,  experienced  of  putting  such  soils  into  a 
iiigh  state  of  fertility,  although  in  many  instances  at  a  great 
expense,  and  of  keeping  them  up  to  it  by  the  application  of  a 
quantity  of  manure  equivalent  to  the  annual  loss  sustained.     On 
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the  second  class  of  soils  it  may  justly  be  said  to  be  impossible  to 
reduce  this  theory  successfully  to  practice :  for  a  sacrifioe  must  be 
made  in  many  cases  subversive  of  practice  itself  ultimately. 

Towards  tne  surface  they  are  generally  rendered  slightly  capil- 
lary by  the  labours  of  the  husbandman,  or  the  quantity  <n  vctt^ 
table  matter  in  them  in  a  fresh  and  undecomposed  state,  rat 
seldom  to  such  a  de^ee  as  to  enable  them  to  part  with  what 
water  they  contain  without  cracking.  One  atom  of  water  does 
not  follow  another  in  their  ascent  &om  the  bottom,  each  taking 
the  place  of  the  other  as  the  lushest  is  removed  from  the  snrfitce 
or  n'om  the  mouth  of  the  capillary  tube  by  the  heat  of  the  son; 
but,  on  the  contrary,  the  moment  that  the  sur£EU»  begins  to  dry^ 
that  moment  they  begin  to  crack.  They  consequently  crack  to  a 
much  greater  depth  £an  those  of  the  second  class,  but,  like  them^ 
accordmg  to  their  exposure  to  the  sun  in  amount. 

In  1847  we  had  occasion  to  visit  daily  a  large  cut  of  consider- 
able length,  and  of  various  depths  from  2  to  16  feet,  while  beings 
opened  through  lands  belonging  to  this  class,  while  at  EjmboltODy 
aoout  the  commencement  of  harvest.  In  one  part  of  a  field  under 
old  pasture,  the  soil  was  cut  to  the  depth  of  10  feet,  while  in 
anotner  part  of  the  same  field,  less  exposed  to  the  sun,  to  the  depfh, 
of  only  3.  There  was  no  difference  in  the  quality  of  the  soil  on 
the  two  parts,  further  than  the  effect  produced  by  the  oxygai  of 
the  atmosphere,  in  changing  the  colour  of  the  one  to  the  depth  of 
10  feet,  and  that  of  the  ouer  to  the  depth  of  only  3,  indicated. 
On  another  part,  again,  but  still  more  back-lying  than  the  last^ 
the  cracks  only  penetrated  to  the  depth  of  2  feet^  and,  where 
shaded  with  timber,  to  not  more  than  one. 

The  cracks  are  also  more  apt  to  close  and  become  imperviooa 
to  the  passage  of  water  through  them  to  tile  drains,  than  in  the 
case  of^  capilj^y  soils.      During  winter  1845  and  1846,  about  50 
acrcs^  principfliy  of  tins  class  of  soils,  were  drained  at  Kimbolton. 
Previous  to  the  opening  of  the  drains,  pits  were  dug  for  the  pur- 
pose of  ascertainmg  if  there  was  any  difference  in  the  quality  of 
'Jie  subsoil,  and  in  diese  the  water  stood  to  the  level  of  the  bottcHn 
'>f  the  top  or  sod  spit,   without  being  affected,  in  the  slighteat 
degree,  by  the  drains  when  taken  to  within  three  feet  of  them  on 
he  impervious  soils ;  while  on  the  parts  of  drifted  materials,  tibe 
-  ater  aid  not  maintain  so  high  a  levcL    Both,  however,  maintained 
hp?r  first  level  until  the  pits  were  filled  up.     In  boA  paints,  the  soil 
--■  previously  cracked  to  the  depth  of  three  and  a  half  feet,  the 
•■  •  '  at  which  the  drains  were  placed.    For  the  same  reasoni 
•    'ling  and  subsoiling  are  more  difficult  to  be  performed  suo- 
— •   Jv,  and  also  the  soi)  oi^^^*-  +^^0  drains  are  more  liable  to  be 

iHai-p.(J     Agp0|^p1lT^  r     /..-^.      , . . ,  r»l o n<»fl      tf  fl.    'le^*^*    boyOud    thO 
•  •  •  -  -  aoiic-u  \ji  \}yr^  aim 

fTi1nq(>  or    '^.     _,    .,,1.-.  r»«  h<      * ^    iiitH.--...>ebr    *^1^H    of   thil 
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dasB  are  sabject  to  the  same  pracioce  as  ikoie  of  the  second  in 
draining,  wmch  we  need  not  repeat.  Washing  is  expedient  in 
order  to  reduce  their  tenacity,  and  qualify  them  for  imbilung 
moisture  £rom  the  atmosphere  m  a  greater  degree,  by  exposing  a 
greater  surface  to  its  action,  and  also  of  retaining  withm  them 
showers  which  faU  during  summer,  as  weU  as  to  part  with  them 
more  freely  to  the  rootlets  of  plants.  In  both  cases,  therefore,  the 
object  of  the  drainer  is  alike — ^to  render  the  soil  both  percolating 
ana  capillazy,  b^  the  operation  of  washing  and  the  applicaticm  of 
manures ;  and,  m  order  to  effect  this,  it  must  be  thrown  open,  or 
into  a  porous  state,  by  art  and  the  influence  of  the  sud,  bo  that  the 
air  of  Ue  atmof^ei4,  and  heavy  showers  of  rain,  n^y  circulate 
and  filter  freely  Inrough  it.  Hence  the  following  may  be  given  as 
a  g(^ral  theorem  for  DOth,  that : — 

The  purification  of  the  soil  will  be  inveraely  as  the  times  during 
whidi  water  is  filtered  through  the  greatest  number  and  length  of 
percolatmg  tubes  to  the  drain;  but  directly  as  the  quantity  of 
wat^  disoiaiged  from  the  drains  in  a  given  time,  other  tnings 
being  the  same. 

Hence,  again,  the  theory  of  the  depth  at  which  drains  ought  to 
be  placed,  and  the  distances  between  them. 

1.  The  depths  at  which  drains  ought  to  be  placed  in  the  soil,  are 
directly  as  the  effects  to  be  product  by  art  and  the  influence  of 
the  sun. 

2.  The  distances  between  drains  should  be  inversely  as  the 
capillarity  and  imperviousness  of  soils  to  be  drained,  together  with 
the  angle  of  inclination  of  the  drains. 

The  depths  or  diameters  of  the  drains  themselves  will  be 
determinea  by  the  rules  already  given  relative  to  discharges. 

in. — In  conclusion,  from  tne  foregoing  pages,  it  will  readily 
be  perceived  that  the  auties  of  the  agncultural  engineer  are  man^^, 
arduous,  and  important ;  and  that  this  is  not  more  true  in  a  practi- 
cal sense  than  in  a  scientific ;  for  although  but  little  of  his  time  can 
be  spent  in  the  office,  nevertheless  it  must  appear  obvious  that 
there  is  much  more  science  required  in  draining  than,  we  are 
afraid,  is  altogether  compatible  with  past  experience. 

If  a  field  IS  rectangular,  its  soil  belonging  to  the  first  class  or 
percolating,  its  surface  a  plane,  the  work  is  no  doubt  simple,  and 
but  little  science,  comparativelv  speaking,  is  required.  If  the  soil, 
again,  bdongs  to  the  second  or  third  class,  and  the  engineer  a 
stranger  to  the  district,  there  may  be  some  difficulty  experienced  in 
acquiring  the  necessary  information,  as  to  what  benefits  are  to  be 
derived  from  the  influence  of  the  sun,  especially  on  that  of  the 
former.  On  the  latter,  the  colour  of  the  subsoil  will  generally  in- 
dicate how  far  cracks  have  penetrated  during  former  seasons,  but  it 
is  always^  better  to  ascertain  important  facts  of  this  kind  during 
summer  itself,  if  possible.    If,  however,  time  will  not  admit  of 
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this  delay,  his  own  judgment  and  that  of  the  farmer  must  settle 
question. 

If,  on  the  other  hand,  the  suiface  of  the  field  is  not  in  one  p 
which  it  seldom  is,  the  labours  of  the  engineer  will  be  very  dinere — :3 
from  those  above  noticed,  and  from  which  no  abatement  ought      'it 
be  made  whatever.     There  is  nothing,  perhaps,  more  at  varian  '^oe 
with   the  interests  of  all  parties,   wliether  landlord,  tenant,    or 
engineer  himself,  than  the  calculation  of  profits  from  a  deducnoir 
from   the  amount   of   his    labours  in  the  practice   of  draining. 
Although  fields  may  be  rectangular,  although  water  may  flow  m 
every  furrow  of  them,  from  the  one  end  of  the  ridge  to  the  other; 
and  although  it  may  appear  gratifying  to  the  eye,  superficiaUy 
surveying  the  whole,  to  behold  the  drains  taken  right  up  every 
furrow,  yet  such  practices  form  the  sound  or  convincing  arguments 
that  the  field  ought  thus  to  be  drained ;  for,  in  such  a  case,  if  the 
field  is  undulating,  the  angles  of  drainage  on  each  side  of  the  com- 
mon drains  cannot  be  equal,  hence  the  consequences.     In  all  cases, 
the  angles  of  drainage  must  be  equal,  and  the  main  drains  must  be 
so  directed  that  this  can  bo  accomplished.     If  the  soil,  again,  is  of 
the  first  class,  and  the  angles  of  inclination  of  the  drams  equal,  the 
depths  at  which  tliey  arc  placed,  and  the  distances  between  them, 
must  also  be  equal ;  but  otherwise,  equality  cannot  be  the  rule  in 
practice,  unless  at  a  sacrifice  almost  incalculable.     If  the  soil,  on 
the  other  hand,  is  of  the  second  and  third  class,  difficulties  multiply 
in  a  tenfold  degree,  so  that  the  rules  which  we  have  already  given 
must  be  the  more  rigidly  observed  and  reduced  to  practice. 

There  are,  perhaps,  some  "  old  school  farmei's"  who  may  set  dow^n 
the  above  economy  as  a  species  of  new-fangled  theorising,  which  can 
never  be  entertained  sane  in  the  minds  of  the  most  speculative  of  our 
amateur  agriculturists.  To  such  we  briefly  reply,  that  it  is  the  reverse 
of  speculation ;  for  it  is  just  putting  that  value  and  importance  UjMm 
practice  itself  which  science  demands  of  the  old  school  farmer  to 
observe.     It  is  unquestionably  the  equal  depths  and  distances  of 
the  old  school,  upon  equal  qualities  of  undulating  soils,  which  is  the 
visionary  offspring  of  theoretical  minds ;  for  the  putting  in  drains 
or  pipes  of  equal  diameters,  at  equal  depths  and  distances,  according 
*o  common  practice,  where  the  surface  is  undulating — and  both  ver- 
tical and  horizontal  angles,  consequently,  unequal — is  not  putting  in 
aqual  drains  at  equal  distances,  and  parallel  to  one  another,  because 
»^  ♦he  one  extreme  or  side  of  the  field  a  drain  may  be  parallel  to  a 
Xaight  line,  discharging  a  given  quantity  of  water ;  whereas,  at  the 
'^or,  it  may  approximate  to  something  like  a  section  of  a  cone,  a 
loie,  or,  as  likely  perhaps,  to  both — ana  only  discharging  something 
.ee  half  the  above  quantity  of  water.    We  were  lately  called  upon, 
^v  one  of  the  wealthiest  landlords  in  the  south  of  England,  to 
xive  an  opinion  as  to  the  propriety  of  draining  the  plastic  clays  of 

hlorr   \ali5r'*    fk-ni^  -^lio.  ^^AaMon  -^Iot       V    ^nQ<io\    ^""d  !K'*nt.    ICCOrdiDCT 
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io  a  theory  which  experience  had  sanctioned  in  the  Western  High- 
lands of  Scotland  I  To  come  from  the  Western  Highlands  of  Scot- 
land with  a  thirty-inch  theory,  so  to  speak,  reducing  it  to  practice,, 
on  the  old  school  system  of  equal  deptns  and  distances,  or  n*om  the 
equally  moist  climate  of  Ireland — as  from  Tandragee — to  the  im- 
pervious  clays  of  the  south  of  England  or  of  Huntingdonshire — 
cracking,  in  many  instances,  to  the  depth  of  ten  feet,  while,  in 
others,  to  only  two  ;  or  to  go  from  the  latter  to  the  former ;  or  even 
to  sit  at  the  fireside  of  Old  England  herself,  if  we  may  be  allowed 
the  expression,  and  prescribe  for  her  own  acres  but  one  infallible 
theory,  of  some  forty-eight  inches,  is  not  more  absurd,  in  either  the 
theory  or  practice  of  draining,  than  to  affirm  that  the  surface  of 
tlie  British  Isles  is  parallel  to  the  horizon.  However  opposed  to 
abstract  theory  the  minds  of  some  may  be,  and  its  importance  to 
practice,  the  unlevelness  of  the  surface  of  the  United  Kingdom  is 
a  fact  which  even  the  plodding  industry  of  the  old  school  itself  can- 
not very  easily  annihilate  ;  and,  therefore,  it  is  but  wisdom  on  our 
part  to  give  credit  to  local  realities  of  this  kind,  so  long  as  they  do 
exist  upon  the  surface  of  our  globe.  Vertical  angles  are  just  of  as 
much  importance  as  horizontal  ones  in  draining,  and  the  services  of 
the  sun  and  rain  as  the  labours  of  the  drainer,  in  draining,  purifying, 
and  changing  the  character  of  the  soil. 

Of  the  propriety  of  deep  draining,  there  cannot  be  a  discordant 
voice  in  theory.  In  practice,  the  grand  question  is  to  get  this 
result  or  reality  effected.  In  Huntingdonshire,  the  clays  wnich  we 
found  cracked  to  the  depth  of  ten  feet  might  be  drained  successfully 
to  tliis  depth  by  drains  placed  to  that  depth,  and  say  at  not  more  than 
twelve  feet  asunder.  To  place  the  drains,  in  this  case,  at  a  greater 
distance,  in  consequence  of  their  being  at  greater  depths,  would  be 
to  sacrifice  sound  practice  to  erroneous  theory.  To  make  the  dis- 
tance between  them  twenty-four  feet  instead  of  twelve,  would  not 
only  requu'e  the  pipes  to  be  of  double  size  before  they  would  dis- 
charge the  increase  of  water,  but  the  purification  of  the  soil  would 
be  effected  at  a  much  greater  expense,  and,  in  many  cases,  not 
effected,  when  the  drains  might  perhaps  be  useless  and  requiring  to 
be  renewed.  In  agriculture,  the  maxim  must  never  be  lost  sight 
of,  that  "  time  is  money. ^^  Drains  are  liable  to  many  accidents,  and 
if  an  effect  is  not  produced  immediately  upon  the  soil,  the  invest- 
ment of  money  in  draining  is  a  profitless  speculation.  Much  more 
loss  is  sustained  by  the  narrow-minded  policy  in  draining,  than  by 
the  more  liberal  practice,  with,  perhaps,  double  the  expenditure  ia 
the  outset. 

On  the  soils,  again,  cracked  to  the  depth  of  only  two  feet,  it 
would  be  impossible,  practically  speaking,  to  drain  them  to  the 
depth  of  ten  feet  throughout.  To  place  drains,  in  this  case,  at  the 
depth  of  four  feet,  would  be  as  unwise  policy  as  to  place  them  in 
the  soil  cracked  to  the  depth  of  ten  feet,  at  the  depth  of  only  thirty 
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inches.  The  practice,  in  this  case,  is  the  latter  depth,  with  nnrroiit 
distances  between  them,  so  as  effectnallj  to  drain  and  wash  to  tiie 
depth  of  two  feet ;  for,  as  the  influence  of  the  son  and  rain  are  joint 
agents  in  the  performance  of  the  work,  it  wonld,  therefore,  be  use- 
less to  advance  the  practice  of  the  one  beyond  that  of  any  of  the 
others. 

The  field  in  question  was  in  old  grass,  and  we  should  have  placed 
the  drains  to  the  depth  of  thirty  inches,  as  above  stated,  ana  nine 
feet  asmider,  tamed  the  top  sod  on  its  edge  above  ^e  pipes  or  drain, 
with  its  grassy  side  to  the  side  of  the  cut,  and  trenched  the  whole 
two  feet  deep,  turning  the  top  spit  to  the  bottom,  with  the  gruasy 
side  undermost. 

When  the  soil  cracks  to  the  depth  of  three  feet,  drains  may  be 
placed  to  the  depth  of  three  and  a  half  feet,  filling  up  the  difference 
of  depths  above  the  drains  with  pervious  materials,  and  so  on  for 
different  depths ;  but.  beyond  four  feet  in  depth,  for  common  drains, 
on  soils  of  the  second  and  third  class,  the  increase  of  expense  will 
exceed  the  increase  of  profit.  In  all  cases,  soils  may  be  drained  to 
the  depth  of  two  feet,  by  placing  the  drains  to  the  depth  of  thirty 
inches ;  by  filling  up  the  difference  of  depthsLabove  the  drains  wim 
pervious  materials,  as  noticed  above ;  and  by  following  up  the  work 
with  trenching  or  subsoiling  to  the  former  depth,  provided  the 
drains  are  not  too  wide  asunder. 

Although  we  believe  that  the  practice  of  trenching  and  subsoil- 
ing forms  the  most  important  branch  in  the  art  of  draining,  in  the 
majority  of  provinces  in  the  kingdom  at  least,  yet  our  limits  will 
not  permit  us  to  add  farther  on  tnis  point  than  to  recommend  a 
system  of  experiments,  where  the  former  is  adopted,  as  a  guide  for 
future  practice,  getting,  in  all  cases  suspected  of  being  unsound— or 
having  a  deleterious  subsoil,  a  tough,  green  sod,  with  the  grassy  ride 
undermost — to  the  bottom  of  the  trench.  The  trenching  up  ofgrass 
lands  is,  no  doubt,  the  sacrificing  of  a  com  crop  in  the  outset ;  but  we 
have  always,  on  such  occasions,  found  our  green  crops,  after  trench- 
ing, of  more  value  than  com  crops  previous.  The  grass  crops 
after,  where  the  lands  were  under  permanent  pasture  previously,  and 
^gain  laid  down  to  grass,  as  at  Tandragee,  bore  still  higher  evidence 
m  favour  of  trenching.  Many  of  the  sheep-walks  of  Scotland  wiAt 
^e  drained  and  trencr*^'!.  and  ag?»m  laid  down  to  grass,  retnnung 
^rnplr*  interc^^  for  ^^-    'Utlay. 
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^^^  Uuv^    '*.     '-     eUtviv    ^'»"tiiv^   value  of  Oats^  cui  green^ 

-v#   ^^77;        ,  -t,      ^  '^r^Jr- jmrv.it     "^/-^,   of  nhen)i«*Ty, 
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Hoyal  Agricultural  College,  Cirencester. — It  is  now  senerallj 
admitted,  that  it  is  more  profitable  to  reap  com  crops  before  they 
are  ftJly  ripe;  but  we  stul  want  a  series  of  well-conducted  experi- 
ments, made  with  a  yiew  to  ascertain  that  state  of  ripeness  at  the 
different  grain  crops  which  is  best  calculated  to  secure  the  largest 
return  of  money  to  the  farmer,  and  to  detect  a  ready  means  by 
which  the  practical  man  will  be  enabled  to  recognise  distmctly  this 
desired  state  of  ripeness— or,  in  other  words,  the  best  time  for 
reaping  his  com  crops. 

Witn  respect  to  wheat  reaped  at  yarious  times,  we  possess  a 
series  of  careful  experiments,  made  by  Mr  John  Eannam,  which 

Erove,  in  a  satisfactory  manner,  that  one  period  of  their  age  is 
etter  than  another  for  reaping  wheat ;  and  that  the  adyantages, 
which  result  by  reaping  wheat  before  it  is  fully  ripe,  are  yery 
considerable,  and,  indeed,  almost  surprising,  wnen  we  calculate 
the  benefits  following  such  a  practice  to  the  extent  of  ground  under 
wheat  culture  in  the  kingdom.     Mr  Hannam's  interesting  experi* 
ments  are  recorded  in  the  Quarterly  Journal  of  Agriadture^  (yol. 
xii.,  p.  22-37,  and  vol.  xiii.,  p.  170-187,)  and  are  well  worth 
a  perusal  by  any  one  who  feels  inclined  to  make  a  number  of 
experiments  with  the  other  com  crops,  in  the  direction  which  Mr 
Eannam  first  followed  in  his  experiments  with  wheat.     I  am  con- 
vinced that  every  one,  who  will  devote  the  same  degree  of  atten- 
tion, zeal,  and  circumspection  to  a  set  of  such  experiments,  as 
Mr  Hannam  has  given  to  his  on  wheat,  will  not  only  gain  the 
thanks  of  all  interested  in  the  progress  of  amculture,  out  will 
also  feel  the  satisfaction  of  having  contributed  their  share  to  the 
increase  of  the  wellbeing  of  the  country — a  duty  which  becomes 
daily  more  pressing,  since  the  increase  of  the  population,  without  a 
corresponding  increase  of  food,  is  attended  by  many  evils,  which 
press  heavily  on  the  wealth  of  the  country.     The  loss  of  grain  in- 
ciured  by  the  reaping  of  perfectly  ripe  grain,  or  by  the  shaking  of 
the  ripe  plants  by  wind,  is  sometimes  considerable ;  and  if  we  add  to 
this  tne  unavoidable  loss  which  we  will  have  to  suffer  in  carting 
and  stacking  fiilly  ripe  com,  I  think  we  must  be  convinced  that,  on 
this  account  alone,  com  should  not  be  allowed  to  become  full^^  ripe. 
But  it  is  not  enough  to  know  that  the  only  means  to  avoid  the 
shaking  effects  of  the  wind,  or  the  necessary  manual  operations,  is 
to  reap  the  crops  before  they  are  quite  ripe ;  we  likewise  require  to 
be  informed  what  the  best  time  is  for  reaping  our  generally  culti- 
vated com  crops,  and  how  that  time  can  be  recognised  by  the 
degree  of  ripeness  of  the  plants.     The  general  rule  imich  Mr  Han- 
nam laid  down,  with  respect  to  wheat,  appears  to  hold  good  with 
oats ;  for  Mr  Stephens,  in  his  Bock  of  the  Farm^  mentions  an  obser- 
vation which  he  accidentally  had  occasion  to  make,  which  is  in 
perfect  accordance  with  Mr  Hannam's  experimental  results.    Mr 
Stephens  observes,  that  he  once  cut  down  a  patch  of  potato  oats,  to 
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obtain  a  more  convenient  access  to  the  stack-yard  in  which  the 
hay-stack  was  to  be  built.  The  oats  were  full-grown,  quite  green, 
but  full  in  the  ear.  When  threshed  by  the  flail,  the  sample  pro- 
duced was  a  most  beautifully  silvery  plump  grain.  The  next  year,. 
Mr  Stephens  cut  down  a  larger  patch  of  potato  oats  in  the  same  state;, 
and  this  result,  as  well  as  those  obtained  in  subsequent  trials,  were 
equally  favourable  as  in  the  first  instance.  I  am  not  aware  that 
any  experiments  have  been  made  with  oats,  with  a  view  to  ascer- 
tain their  comparative  money  value,  reaped  at  difierent  periods  of 
ripeness ;  and  I  may  be  allowed,  therefore,  to  recommena  the  sub- 
ject to  the  intelligent  farmers  of  Scotland,  as  one  of  the  greatest 
importance,  well  worth  careful  investigation.  It  is  not  my  in- 
tention to  report  on  experiments  of  my  own  on  this  subject: 
but  as  my  attention  has  been  directed  to  a  subject  closely  connected 
with  the  one  referred  to,  I  could  not  help  bnnging  to  recoUectioiL 
the  interesting  experiments  of  Mr  Hannam,  and  recommending 
them  as  a  model  for  similar  experiments. 

In  this  paper  I  shall  report  on  some  experiments  which  I  made, 
with  a  view  to  ascertain  the  relative  nutritive  value  of  oats  cut 
down  green  and  oats  fully  ripe,  in  as  far  as  chemistry  is  justified 
to  give  an  opinion  on  this  point.  My  attention  was  first  directed 
to  investigate  this  matter  by  Mr  James  Walker  of  Glyn,  by  Lame, 
county  Antrim,  Ireland,  who,  during  his  residence  at  the  Cape, 
had  occasion  to  observe  the  excellent  feeding  properties  of  oat-hay, 
and  whose  experience  of  them  has  convinced  him  that  oats  cut 
green  have  better  feeding  properties  than  oats  allowed  to  ripen :  and 
that  also  the  straw  is  better  for  converting  into  manure.  In  order  to 
enable  me  to  investigate  how  far  the  theoretical  nutritive  nature  of 
oats,  in  the  two  mentioned  stages  of  growth,  corroborated  Mr 
Walker's  practical  experience,  this  gentleman  kindly  supplied  me 
with  samples  of  potato-oats  in  straw,  grown  at  Newport,  Fifeshire, 
by  Mr  Alexander  Bussell.  Sample  No.  I.  was  quite  npe,  the  ear  and 
straw  of  bright  yellow  colour.  No.  II.,  on  the  contrary,  quite  green, 
but  the  ear  fully  formed,  though  still  a  little  milky.  Both  samples 
were  grown  on  sandy  soil,  upon  the  same  field,  of  a  uniform  char- 
icter,  and  cut  at  the  same  time,  tlie  green  oats  having  been  sown 
'.bout  a  month  later  than  the  ripe  sample. 

I.   Oats  fully  ripe, — In  order  to  ascertain  the  water  in  the  straw 

*nd  grain,  one  plant  was  taken,  and  the  straw  and  grain  weighed 

*^Darately.    The  straw  of  the  whole  plant,  air  dried,  weighed  ll9'7 

,  -  o^Tifl      It  was  dried  in  a  watcrbath  until  it  ceased  losinp;  weierht ; 

•lAn  perfectly  dry  the  straw  weighed  79*50  grams.     The 

itxx/ciii   JL  ^ater,  therefore,  in  the  straw  was  33*58  per  cent-     The 

lUmber  of  pickles  of   this  plant  was  100 ;  the  weight  of  which, 

^th  the  husk,  was  70*17  grains ;  when  dried  at  212®  F.,  they 

>;^l>^  n?  '^(   trains,  and  had  lost,  consecjuently,  24*18  per  cent 

*'*  -'  --iioi  ^lonf  v^aMc-i  Tf?-')*'^  jrr&inp  of  st'*ff"^  which  waa 
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dried  In  the  waterbath,  and  left  43*42  grains  of  dry  straw ;  and 
therefore  contained  43*27  per  cent  of  water.  The  number  of 
pickles  was  91,  which  weighed  in  the  wet  state  59*54  grains; 
when  dry  48'88  grains :  the  amount  of  water  In  them,  therefore, 
was  17*13  per  cent. 

II.  OaU  cut  green* — One  plant  eave  92*16  grains  of  straw,  air 
dried — ^perfectly  dry,  the  straw  welded  42*46  grains.  The  amount 
of  water  In  the  straw,  therefore,  was  53*92  per  cent.  The 
same  plant  contained  64  pickles,  which  weighed  38*04  grains 
wet ;  aried  at  212°  F.  till  constant,  the  weight  was  29*15  grains; 
percentage  of  water,  23*37.  Another  plant  of  the  green  unripe 
oats  gave  212  grains  of  wet  straw ;  when  dried  at  212°  F.  it 
weighed  100*30  grains,  and  had  lost,  therefore,  52*68  per  cent  of 
water.  The  number  of  pickles  of  the  same  plant  was  100,  which 
weighed,  wet,  57*77  grams;  when  perfectly  dry,  the  weight  was 
38*15  grains ;  they  had  lost,  therefore,  33*96  per  cent  of  water. 

In  l£e  following  table  these  results  are  put  together.  In  order  to 
facilitate  their  comparison  with  each  other : — 


OAT8  POLLY  RIPB. 

No. 

One  Plant  of  Oats. 

Weight  of 
straw. 

Weight  of 
Pickles. 

No.  of 
Pickles. 

Proportien  of  Straw 
to  Grain. 

Straw. 

Grain. 

1. 

2. 

Wet, 

Dried  at  212«  F.       . 

Percentage  of  water, 

Wet, 

Dried  at  212-  P.,     . 

Percentage  of  water, 

Grains. 

119.7 
79.5 
33.58 

76.55 
43.42 
48.27 

Grains. 
70.17 
53.20 
24.18 

59.54 
48.54 
17.13 

100 

•  •  • 

•  •  • 

91 

•  •  ■ 

•  •  • 

62.94 
59.91 

•  •  • 

56.24 
47.21 

•  •  « 

37.06 
40.09 

•  •  • 

43.76 
52.79 

•  •• 

OATS  COT  ORBBN. 

3. 
4. 

Wet, 

Dried  at  212"  P.,     . 

Percentage  of  water. 

Wet,        •        •        • 
Dried  at  212»  P.,     . 
Percentage  of  water. 

92.16 
42.46 
53i^ 

212. 
100.3 
52.68 

38.04 
29.15 
23.37 

57.77 
38.15 
33.96 

64 

•  •  • 

•  •  • 

100 

•  •  • 

•  •  • 

76.67 
58.65 

•  •  • 

78.58 
72.22 

•  •  • 

23.33 
41.35 

•  •  • 

21.42 
27.78 

•  •  • 

A  glsuQce  at  this  table  teaches  us — 

1.  That  the  unripe  oats  are  more  succulent — that  Is  to  say*  that 
the  percentage  of  watery  juices  In  the  ^raln,  and  In  particular^  in 
the  straw  of  the  green  oats,  is  greater  fian  that  In  the  folly  ripe 
oat-plant. 
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2.  That  the  dry  grain  of  the  oats,  cut  green,  is  not  so  heavy 
as  that  of  the  fuUj  ripe  oats ;  100  pickles  of  the  iulty  ripe  oats 
prodacing  53.2  grains  of  perfectlj  dry  oats  in  one  case,  and 
53.34  grains  in  the  second  (91  pickles  giving  48J^4  gprams}) 
whilst  100  pickles  of  the  green  oats  weighed  only  45.54  grtins 
according  to  the  first  experiment  (64  pickles  weighing  29.15  grains,) 
and  only  38.96  grains  according  to  the  second  experimeDt.    < 

3.  That  the  greater  the  produce  of  straw  which  the  diffisrent 

Slants  furnished,  and  the  more  succulent  it  is,  the  flmaller  the  pn^ 
uce  of  grain. 

In  No.  1|  the  straw  of  the  whole  plant  weighed  dry  79.5 
grains,  and  contained  33.58  per  cent  of  water ;  for  79.5  erains  of 
dry  straw  we  obtain  53.2  grains  of  dry  grain,  or  for  100  of  dry 
straw,  66.9  of  dry  grain. 

No.  4  is  a  plant  cut  green,  which  produced  100.3  grains  of 
dry  straw,  ana  contained  52.68  per  cent  of  water :  See  100J3 
grains  of  dry  straw  we  obtain  only  38.15  grains  of  dry  grain, 
or  for  100  grains  of  dry  straw,  38  grains  of  £7  grain. 

No.  2  produced  73.42  gi-ains  of  dry  straw,  andcontaincd  73.27 
per  cent  of  water ;  the  produce  of  dry  grain  was  48.54  grains ;  for 
100  grains  of  diy  straw  we  obtain  therefore  111.7  grains  of 
seed. 

No.  3,  the  plant  cut  green,  gave  42.46  grains  of  dry  straw,  with 
53.92  per  cent  of  water,  and  29.15  grains  of  dry  seed ;  for  100 
grains  of  dry  straw  we  obtain  therefore  only  68.6  grains  of  dry  seed. 

Before  I  give  the  following  details  of  these  experiments,  I  may  be 
allowed  to  make  a  few  observations  in  reference  to  the  most 
economical  mode  of  using  food  for  cattle,  and  to  the  nutritive  value 
of  articles  of  food  in  gcneraL 

Much  remains  to  be  acauired  by  us  before  we  shall  have  arrived 
at  anvthing  like  a  rational  knowledge  of  the  process  of  nutrition ; 
and  though  it  cannot  bo  denied  that,  during  the  last  years,  many 
persons  have  been  engaged  in  investigating  experimentally  the 
relative  nutritive  value  of  articles  of  food,  or  in  advancing  theoretical 
speculations  calculated  to  throw  light  on  the  imperfectly  under- 
stood or  rather  still  mysterious  process  of  nutrition — ^all  which 
endeavours  were  useful  111  so  far  as  to  disperse  many  errone- 
ous views,  and  to  establish  many  well-autnenticated  fticts,  in 
)lacc  of  Jioatinff  and  often  contradictory  knowledge — ^yet  we  are 
^'^und  to  confess  that,  notwithstanding  all  that  has  been  said  and 

itten  on  the  relative  value  of  articles  of  food,  we  are  still  far 

— ^m  ^lifl^  practical  knowledge  which  teaches  us  how  to  make  the 

•'-    u'  food — that  is,  how  to  obtain  the  best  results  with  the 

<icc«ctibv  t^conomy  in  food.     Many  of  our  theories  are  plausible,  and 

•'^   ^^  too,  but    nevertheless  cannot    be  depended    ony  simply 

^  they  are  not  based  on  experience,  and  consequently  do  not 
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Other  things,  should  be  our  only  goide,  and  no  one  ought  to 
attempt  to  recommend  a  favourite  theory  of  his  own  to  practice- 
by  praising  certain  modes  of  culture,  or  recommending  certain 
article  of  food,  and  certain  practices  in  feeding  cattle,  &c. — before 
having    an   opportunity  of  testing   his    theoretical  speculations 
by  experience.     I  think  if  scientific  men  would  always  avail  them- 
selves of  this  eocpertmentum  cruda^  for  testing  the  correctness 
or  falsity  of  their  theoretical  speculations,  we  would  hear  less  of 
the  disappointments  of  practical  farmers,  and  fewer  complaints 
of  chemistry  doing  them  no  good;    at  all  events,  they  would 
save   themselves  tne  trouble  of  writing,  and   the   agricultural 
world  the  still  more  onerous  task  of  reading,  undigested  favour- 
ite ideas,  which,   strange  to   say,   are  frequentiy  prescribed  in 
the  shape  of  practical  recommendations.      On  the  other  hand, 
I  am  convinced  that  practical  men  will  remain  in  the  dark  on 
many  of  the  most  important  points  of  agriculture,  as  long  as 
they  despise  the  aid  of  chemistry,  and  persist  m  solving  inquiries 
connected   with  agriculture   by   mere   blind    experimentismg — 
by  experiments,  I  mean,  made  without   plan  or  clearly-defined 
and    distinctly-understood   objects.      K  those   engaged   in   such 
random  trials  would  bear  in  mind  that  nature  does  not  give  a 
precise  answer  to  an  indistinct  question ;    and  if  they  would  be 
candid  enough  to  believe,  in  all  cases  in  which  an  experiment  has 
failed  to  fulfil  their  expectations,  that  the  experiment  itself,  or  the 
anticipated  result,  must  be  false  in  principle,  and  that  consequently 
the  fault  is  their  own,  and  not  on  tiie  part  of  nature — a  great  deal 
of  good  would  be  effected.    Unfortunately,  however,  most  men  are 
as  quick  in  condemning  the  value  of  the  materials  used  in  a  bungled 
experiment,  as  they  arc  eager  to  praise,  and  enthusiastic  in  recom- 
mending every  result  when  the  expeiiment  proves  favourable  to  their 
views;  and  when  such  an  experimenter  has  some  kind  of  theoretical 
notion  in  his  head,  with  wnich  the  experiment  happens  to  tally, 
the  case  is  still  worse.     In  this  way  a  great  deal  of  harm  has  been 
done,  and  the  progress  of  scientific  ag^culture  retarded  instead  of 
advanced ;  and  I  have  no  hesitation  in  saying,  that  such  experiments 
are  utterly  worthless,  and  calculated  to  do  harm  instead  of  good. 
To  make  a  good  experiment  is  a  far  more  difficult  task  than  many 
arc  inclined  to  imagine;  Indeed,  it  is  very  difficult,  and  requires  not 
alone  a  considerable  amount  of  theoretical  knowledge,  but  also  much 
practical   skill,  patience,   circumspection,   caution,   zeal,   energy, 
modesty,  and  above  all,  sincerity — qualifications  which  happily  are 
still   to  be  found,  but  which  are  seldom  so  in  the  possession  of 
one  and  the  same  individual.    It  is  not  knowledge  alone  which 
makes  a  good  experimenter :  nor  is  it  practical  ^ill  alone,  nor 
zeal  and  sincerity.     If  the  first  were  as  wise  as  Solomon,  but 
with  no  candour,  his  experiments  would  not  deserve  any  con- 
fidence, and  hence  would  be  worthless;   and  again,  however 
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zealous  and  conscientious  a  man  may  be,  if  he  have  no  knowledge, 
he  will  never  make  a  good  experiment.  It  is,  therefore,  not  one 
or  two  of  the  enumerated  quahfications,  but  the  union  of  them  all 
in  one  individual,  which  are  calculated  to  make  a  good  experimenter 
— a  union,  no  doubt,  of  gifts  which  we  but  rarely  meet  with.  There 
are  few  men  of  whom  it  can  be  said,  that  they  are  good  farmers, 
good  chemists,  and  good  men,  in  one  person ;  and  I  think  that, 
generally  speaking,  it  requires  all  the  energy,  zeal,  and  time  of  one 
man,  to  become  eiuier  the  first  or  the  second,  and  to  fulfil  all  the  duties 
conscientiously  of  one  particular  calling,  leaving  the  endeavour  to 
become  a  good  man  out  of  consideration,  as  a  duty  incumbent  on 
all  men.  However,  this  must  not  discourage  us :  the  principles 
of  division  of  labour  are  well  understood  in  other  professions,  and 
I  do  not  see  why  they  should  not  find  an  application  equally  well 
in  ours;  and  I  am  convinced,  that  in  the  course  of  a  few  years,  we  shall 
be  in  possession  of  a  series  of  well  conducted,  well  considered  experi- 
ments, which  cannot  fail  to  benefit  the  practical  husbandman,  if  che- 
mists and  agriculturists  would  unite  together  more  closely  than  they 
have  hitherto  done  in  the  endeavour  to  settle  questions,  which,  con- 
sidered by  the  chemist  or  agriculturist  alone,  will  remain  problems 
for  ever,  but  which  must  yield  to  the  united  eflForts  of  both,  and 
cease  to  be  imsatisfactory. 

These  few  general  remarks  on  experiments  apply  more  in  par- 
ticular to  experiments  on  feeding  which  have  been  already  made ; 
while  other  experiments  are  stul  required,  on  the  principles  now 
enforced,  before  we  can  form  a  rational  idea  of  the  relative  nutritive 
value  of  articles  of  food.  Our  knowledge  on  this  subject,  as  men- 
tioned in  the  outset,  is  still  in  its  infancy.  It  is  true,  we  Know  that 
the  substance  of  all  articles  of  food  does  not  consist  of  one  element, 
or  one  simple  combination ;  we  all  know  that  the  substance  of 
different  kinds  of  food  is  exceedingly  variable,  and  hence  we  infer, 
that  it  must  be  so.  Let  us  take,  as  an  example,  milk — an  article 
of  food  prepared  by  nature  itself,  of  which  we  know  that  it  is 
perfectly  capable  of  supporting  animal  life  by  itself,  when  con- 
sumed in  sufficient  quantity  by  the  animal.  Cow's  milk  consists 
of  the  following  substances : — 

a.  Nitrogenous  organic  substances,  (casein  and  extractive  mat- 

0.  Organic  substances  free  of  nitrogen,  (butter,  milk,  sugar,  &c.) 

^,  Salts,  (chloride  of  sodiimi,  phospnates,  &c.) 

^.  Water. 

N^ow,  the  same  substances  we  find  in  all  sorts  of  milk — ^in  the 
Ax*iik  of  the  ass,  goat,  cat,  dog,  or  any  animal,  we  find  the  same 
mbstances.  The  qualitative  composition  of  all  sorts  of  animal  milk 
to  the  same ;  but  if  we  inquire  after  the  quantitive  composition  of 
diflTereD*  IrJn/lo  of  milk,  we  soon  find  out  a  great  difference  in  the 

•oilft*-      -     ,..^^.        mn  of   .hfl   I'haTT^i-naTnAr'   "if-afanc^B        Thn^  WC  find* 
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in  the  milk  of  the  cow,  goat,  and  sheep,  for  4.5  parts  of  nitro- 
genous substances,  aboat  8  parts  of  non-nitrogenous  substances. 
in  the  milk  of  the  dog,  on  the  contrary,  we  find,  for  19  parts  of 
substances  containing  nitrogen,  14.7  parts  of  non-nitrogenous 
materials.  These  differences,  in  the  relative  proportions  of  these 
two  classes  of  bodies  found  in  milk,  cannot  be  accidental ;  and  as 
milk  alone  is  capable  of  supporting  growing  animals,  we  are  justified 
in  inferring,  that  the  relative  proportions  of  nitrogenous  and  non- 
nitrogenous  substances  in  the  food  for  full-grown  animals  must 
be  a  fixed  proportion,  different  for  every  kmd  of  animal.  Our 
reasoning  is  supported  by  the  fact,  that  animals  which  are  quite 
tamo  when  fed  properly,  get  wild  and  unmanageable  when  too  lar^e 
a  proportion  of  nitrogenous  food  is  given  to  them ;  and  that  swift 
and  active  creatures  get  lazy  and  heavy  when  the  food  they  con- 
sume contains  too  great  an  excess  of  non-nitrogenous  food.  The 
fact  that  there  are  so  many  fat  bakers,  no  doubt,  finds  its  explana- 
tion partly  in  the  excess  of  amyleceous  food  consumed  by  them. 
That  we  cannot  trespass,  without  impunity,  the  laws  of  nature, 
nobody  can  deny ;  and  although  I  cannot  share  the  opinion  of  some 
writers,  who  think  that  the  Irish  are  lazy  and  apathetic  because 
the  great  mass  of  the  population  of  Ireland  lives  almost  entirely 
on  potatoes;  and  that  the  English  are  an  active  and  energetic 
nation,  on  account  of  the  beef  and  porter  with  which  their  table 
is  supplied,  I  nevertheless  believe  in  a  certain  connexion  which 
exists  between  the  food  and  the  moral  and  physical  constitution  of 
man. 

It  is  well  known  that  no  man,  nor  any  animal,  can  exist  without 
food  containing  nitrogen.  It  is  impossible  for  any  animal  to  live 
for  any  length  of  time  on  food  which  does  not  contain  nitrogen, 
however  great  and  varied  the  daily  supply  of  such  food  may  be. 
The  proportion  of  the  nitrogenous  and  the  non-nitrogenous  sub- 
stances in  many  articles  of  food  has  likewise  been  determined,  and 
their  relative  nutritive  value  been  estimated  according  to  the  quan- 
tity of  nitrogen  they  contain ;  but  it  is  clear  that  the  proportion  of 
nitrogen  which  an  organic  compound  may  contain  cannot  be 
regarded  as  an  absolute  measure  of  its  greater  or  smaller  nutritive 
value,  because  the  proportion  of  nitrogen  is  only  one  factor  amongst 
other  circumstances  which  ought  to  be  taken  into  account,  in  judg- 
ing the  nutritive  value  of  an  article  of  food,  and  because  a  part  of 
tlie  nitrogen  may  exi^t  in  the  food  in  a  combination  which  is  not 
at  all  fit  to  increase  its  nutritive  value.  Now,  to  this  latter  point 
I  wisli  to  draw  particular  attention,  as  it  appears  to  me  that  it  has 
hitlierto  been  overlooked  by  many,  or  met  with  a  consideration 
which  evidently  shows  that  no  particular  importance  is  attached  to 
it.  The  form,  I  think,  in  which  food  should  be  presented  to  animals, 
is  as  essential  as  its  composition ;  and  if  we  take  only  the  latter 
into  consideration,  in  determining  the  nutritive  value  of  any  article 
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of  foody  we  cannot  be  surprised  if  we  arrive  at  condosions  ooor 
tradicted  by  experience.  However,  the  proportion  of  nitrogen 
may  serve,  in  many  cases,  as  an  indication  of  the  greater  or  lesser 
nntritiye  value ;  and  if  we  have  reason  to  believe  that  the  nitrogen 
is  contained  in  combinations  which  are  analogous  to  casein — ^for 
instance,  in  albumen,  fibrin,  gluten,  &c. — and  if  our  comparison  is 
restricted  to  different  varieties  of  food  belonging  to  one  class  of 
organised  compounds,  (t.e.,  if  we  compare  different  root-crops  with 
eadi  other,  or  different  grain  crops,  or  leguminous  seeds,  &c.,  with 
each  other,)  we  are  justified  in  pronouncing  those  artides  which 
contain  the  greatest  proportion  of  these  compounds  the  most  nutri- 
tious. Another  important  point,  in  judging  of  the  nutritive  value^ 
is  to  pay  due  regard  to  the  influence  of  those  constituent  parts  of 
food  which  are  not  assimilated  by  the  animal  organism,  ana  conse- 
quently rejected  with  the  faeces.  The  amount  of  nitrogen,  there- 
K)re,  at  the  best,  can  only  be  regarded  as  an  indication  m  estimat- 
ing the  probable  nutritive  value  of  an  article  of  food,  but  it  never 
can  represent  the  actual  feeding  quality.  It  is  quite  possible  that 
one  kind  of  food  may  contain  just  as  much,  or  even  a  larger  pro- 
portion of  nitrogen  than  another,  and  nevertheless  the  latter  be 
more  nutritious.  Amongst  other  reasons,  one  principal  ground  of 
this  apparent  anomaly  is,  perhaps,  founded  in  the  circumstance^ 
that  the  first  substance  is  so  indigestible  that  the  stomach  of  the 
animal  cannot  afford  the  time  necessary  for  the  complete  diges- 
tion of  that  kind  of  food,  and  hence  much  of  its  nutntive  matter 
will  be  rejected  in  the  droppings  of  the  animals  fed  upon 
it.  Another  kind  of  food,  though  perhaps  not  so  rich  in  really 
nutritive  matter,  on  account  of  its  greater  digestibility,  is  assimi* 
lated  more  readily  by  the  animal  organism :  the  droppings  of  the 
animalfl  fed  upon  it  will  not  contain  particles  of  food,  which  have 
not  undergone  some  change,  for  the  food  has  fulfilled  its  pur- 
pose, and  none  of  its  nutritious  elements  have  been  lost.  As  an 
illustration  of  this,  I  may  mention  a  case  familiar  to  every  farmer. 
Dry  unbruised  com  escapes  frequently  half-digested  firom  the 
horse,  in  consequence  of  which  a  large  amount  of  its  nutritive  matter 
is  lost ;  but  if  the  same  food  is  presented  in  a  less  solid  state,  if  the 
com  is  first  bruised,  it  is  rendered  more  digestible :  the  whole  of  the 
ontritive  matter  has  a  chance  of  becommg  assimilated,  and  the 
jractical  result  is,  that  a  smaller  quantity  of  bruised  com  ^oes  a 
•^uch  further  way  than  the  unbruised.  Instances  of  a  similar 
..^fure  occur  firequently  enough  to  practical  men,  but  the  conse- 
•aences  are  seldom  traced  to  their  true  causes;  and  thus  it  hap- 
joiis  that  an  article  of  food  is  pronounced  worthless,  which,  pre- 
pared in  a  judicious  manner,  or  given  along  or  mixed  with  other 
-Tibstances,  might  have  proved  a  most  valuable  one. 

r  will  not  at  present  oo'*"T)y  the  attention  of  the  reader,  by  enu- 
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)  we  can  give  an  opmion  as  to  the  nntiitiye  value  of  an  article 
d,  because  I  think  the  few  I  have  referred  to  will  confirm  my 
ion,  that  our  knowledge  on  the  process  of  nutrition  is  still  in 
ancy,  and  that  the  determination  of  the  nutritive  value  of  an 
)  of  food  Is  not  so  easily  found,  but  that  it  requires,  on  the 
iry,  a  thorough  study  into  the  nature  of  food  and  the  vital 
»es — a  study  which  cannot  be  suceessfully  cultivated  by  a 
I  whose  mind  is  prejudiced  by  a  favourite  or  fashionable 
'•,  but  which  will  be  rewarded  by  the  happiest  result,  if  pro-- 
d  with  candour ;  while,  at  the  same  time,  nature  is  chosen 
•  ^ide,  and  experience  held  as  the  only  ground  upon  which 
3  justified  in  building  theoretical  speculations. 
5  following  nitrogen  determinations  were  made,  according  to 
ethod  of  Dumas — a  method  which  is  described  in  works  on 
acal  chemistiy,  and  is  well  calculated  to  secure  accurate 
I,  provided  certain  precautions  have  been  taken,  which  I  can- 
lumerate  in  this  place. 

I.  OatsfuUy  ripe. 

VhoU  grain. — 1.253  grammes,  dried  at  200°  CL,  cave  24.54  c» 
F  moist  nitrogen,  at  a  temperature  of  5'' .6'  C.  and  751.8.  m.m» 
.  Nitrogen,  2.39  ==  14.92  of  protein  compounds. 
^.646  grammes  gave  13.9  c.  cm.  of  moist  nitrogen,  at  a 
rature  of  12°.  8'  C.  and  756  m.m.  barom.  Percentage  of 
en,  2.54  =  15.87  of  protein  compounds. 
'traio. — 0.809  grammes  of  straw,  dried  at  lOO*'  C,  gave  9.81 
I.  of  moist  nitrogen,  at  a  temperature  of  17^8'  C.  and  765.3 
barom.  Percentage  of  niti'ogen,  1.33  =  8.31  of  protein 
lunds. 

.927  grammes  produced  10.63  c.  c  m.  of  nitrogen,  at  a  tern- 
re  of  14^4'  C.  and  761.2  m.m.  barom.  Percentage  of  nitro- 
.36  =  8.62  of  protein  compounds. 

II.  Oats  cut  green. 

Vhole  grain. — 0.943  grammes,  dried  at  100°  C.  gave  22.9  c. 
loist  nitrogen,  at  a  temperature  of  12°.2'  C.  and  758.4  barom. 
itage  of  nitrogen,  2.87  =  17.93  of  protein  compounds. 
>.770  granunes  gave  17.99  c.  cm.  moist  nitrogen,  at  a  tem- 
re  of  S"  3'  C.  and  760  m.m.  barom.  Percentage  of  nitrogen^ 
=  17.81  of  protein  compounds. 

^raw.  — 1.125   grammes   of  dried  straw  produced  16.36 
n.  of  moist  nitrogen,  at  a  temperature  of  IIM'  C.   and 
m.  m.  barom.     Percentage  of  nitrc^en,  1.74  =  10.87  of 
1  compounds. 

K749  grammes  gave  11.43  c  c  m.  of  moist  nitrogen,  at  a 
rature  of  12°.2'  C.  and  758.7  m.  m.  barom.  Percentage  of 
3n,  1.80=  11.25  of  protein  compounds. 
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These  results,  represented  in  a  tabular  form,  admit  of  better 
comparison,  tlius : — 


RfPS  OAT8. 

OATS  COT  O&BSir. 

Ist  Experi- 
ment. 

2d  Experi- 
ment. 

Ut  Experi- 
ment 

9d  Experi- 
ment 

WHOLE  GRAIN. 

Percentage  of  nitrogen^ 
equal  to 

Protein  compounds^ 

STRAW  DRIED  AT  100  C. 

Percentage  of  nitrogen, 

equal  to 
Protein  compoonds, 

2.39 
14.92 

1.33 
8.31 

2.54 
15.87 

1.36 
8.62 

2.87 
17.98 

1.74 
10.87 

2.85 
17.81 

1.80 
11.25 

This  table  shows  that  the  straw  of  the  unripe  oats  is  considerably 
richer  in  those  principles  which  serve  to  replace  the  waste  of  the 
muscular  fibre,  and  that  the  grain  of  the  unripe  plant  is  likewise 
more  nutritious.  That  the  green  straw  should  be  more  nutritive 
one  might  expect  beforehand,  but  I  was  quite  imprepared  to  find 
the  proportion  of  protein  compounds  in  me  grain  of  the  unripe 
plant  larger  than  in  the  fully  ripe,  for  which  reason  I  repeated  the 
analyses ;  and  as  I  took  care  to  avoid  any  source  of  error,  I  got 
nearly  the  same  results  in  the  second  determination,  and  cannot, 
therefore,  doubt  the  correctness  of  the  analytical  results. 

These  results  I  communicated  to  Mr  Walker,  asking  him  at  the 
same  time  to  favour  me  with  a  short  account  of  his  practical  expe- 
rience in  the  feeding  qualities  of  oat-hay ;  and  as  I  nave  no  doubt 
that  his  observations  will  be  interesting  to  many,  I  insert  his 
answer  in  reply  to  my  letter. 

^  Glyn,  bt  Larne,  County  Antrim,  June  2, 1849. 

"  I  am  made  extremely  happy  in  the  receipt  of  your  favour  of 
29th  May,  and  trust  your  forthcoming  paper  will  meet  that  atten- 
tion from  the  agricultural  world  its  importance  and  your  treatment 
of  the  subject  merit.    When  your  paper  gets  into  circulation,  and 
practical  men  test  the  virtues  of  the  mod  1  recommend  against  a 
ike  quantity  served  and  used  as  at  present,  experience  wiU  corro- 
borate my  assertion,  as  your  present  analyses  so  far  do, '  that  a 
^ery  material  saving  is  effected  by  cutting  the  oats  intended  for 
we  stock  while  the  straw  is  yet  green,  the  ear  being  nevertheless 
•illy  formed  though  still  milky,  or  nearly  so.' 

*My  own  experience  at  the  Cape  of  Good  Hope,  (though  confined 

.0  young  horses,)  leads  me  to  assert,  that  oats  thus  reaped  and  cut 

»  o  chaff,  half-inch  to  inch  length,  will  go  one-fourth  nirther  than 

,  aon>«  aiir  ye^  fQ  ^p*»n,  ^^'l  "ftecJ  as  in  this  country.    I  need 
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liardly  allude  to  the  evident  saving  of  labour — saving  of  there  being 
no  risk  of  the  best  grain  shaking  out  and  being  lost — ^the  diflTerent 
appearance  a  manure-heap  woiud  have  at  this  season  for  turnips, 
&c., — all  these  will  strike  the  intelligent  husbandman,  and  induce  a 
trial  on  different  kinds  of  stock,  which,  I  doubt  not,  will  amply 
repay  the  attention  you  have  devoted  to  my  suggestion. 

"  James  Walker." 

Mr  Walker's  practical  experience  that  oats  cut  green  are  highly 
nutritious,  is  in  perfect  accordance  with  Mr  Stewart's  of  fflen- 
orraiston,  who  recommended  oats  to  be  cut  green  and  used  like 
hay,  under  the  name  of  oat-hay,  and  who  likewise  found  it  to  be  an 
excellent  food  for  horses.  Some  animals  appear  to  be  very  fond  of 
oat-hay  :  Mr  Stewart  informs  us,  in  his  paper,  that  his  horses  pre- 
ferred this  fodder  to  every  other  kind  of  hay.  The  practical 
experience  of  Mr  Walker  and  of  Mr  Stewart  finds  its  explanation  in 
the  analytical  results  given  above,  which  show  distinctly  that,  apart 
from  all  other  advantages,  which  are  in  favour  of  oat-hay,  the 
relative  proportion  of  really  nutritive  matters  in  equal  quantities  of 
oats  cut  green,  and  oats  fully  ripe,  is  larger  in  the  former  than  in 
the  latter.  I  say  apart  from  all  other  advantages,  for  there  are 
several  to  which  Mr  Walker  has  hinted  at  in  his  letter ;  but  I  will 
only  add  a  few  remarks,  before  I  conclude,  to  the  very  important 
one  referring  to  the  superiority  of  manure.  It  is  not  only  the 
better  appearance  of  the  manure-heap  which  speaks  in  favour  of 
the  use  of  oat-hay,  but  the  fact  itself  is  a  sure  indication  how 
thoroughly  the  food  has  been  digested  in  the  stomach  of  the  animal. 
The  reason  why  oat-hay  is  more  readily  and  completely  digested 
than  fully  ripe  oats  is  obvious. 

I  have  shown,  in  the  above  experiments,  that  oats  cut  green  con- 
tain more  watery  juices  than  oats  allowed  to  become  fully  ripe ;  in 
other  words,  oat-hay  contains  a  larger  proportion  of  soluble  sub- 
stances, which  are  readily  digestible,  but  which  substances  become 
insoluble,  and  less  readily  digestible,  when  oats  are  allowed  to  ripen 
on  the  land.  Again,  we  all  know  Aat  the  younff  shoots  of  many 
vegetables  are  found  to  be  soft  and  eatable,  and,  uke  young  roots, 
are  readily  digestible;  but  these  shoots  or  the  young  roots 
become  woody  and  indigestible,  when  allowed  to  grow  for  a  couple 
of  months  longer.  Animals  which,  fed  upon  the  young  shoots,  will 
thrive  very  well,  can  scarcely  maintain  themselves  on  the  more 
matured  food;  a  great  part  of  it  becomes  indigestible,  and.  when  con- 
sumed by  the  animal,  passes  through  the  intestines  m  a  great 
measure  unchanged.  The  reason  of  this  difference  is,  that  the 
starch,  gum,  sugar,  and  other  soluble  and  readily  digestible  sub- 
stances, which  we  find  in  the  young  shoots  of  vegetables  and  roots, 
are  partly  rendered  insoluble,  and  gradually  changed  into  indiges- 
tible woody  fibre,  which  substance  increases  with  the  age  of  the  plant* 
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Thermomeirographia  Jar  Hie  Agricultural  Seaevn  ending  tettt 
October  1849. — From  oBservations  made  at  Annftt  Cottage,  Ferth- 
Bhire,  N.  Lat  65°  56',  Elevation  170  feet. 
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The  vpper  dart  line  is  laid  down  from  the  weekly  averases  (rf 
temperature  in  1849,  referring  to  the  scale  of  dogrees  in  the  left 
hand  colnmn ;  the  dotted  line  from  those  of  the  previous  season. 
The  lower  dark  line  shows  the  monthly  depth  of  rain  in  1849,  re- 
ferring to  the  Bcalo  of  inches  in  the  right-hand  colotim ;  the  dotted 
line  sHowB  the  fall  of  rain  for  the  previous  season. 

The  row  ofBgures  marked  from  E,  extending  from  the  begiioning 
of  January  to  the  middle  of  May,  shows  how  many  days  this  season 
was  earlier  than  1848,  in  the  early  and  Utter  parts  of  each  included 
month.  In  the  first  part  of  February,  the  excess  of  earlinesswu 
about  six  weeks.  These  fignres  were  derived  from  ohaervatioiu 
made  on  the  dates  at  which  wild  flowers  put  forth  their  bloasoma. 
From  the  middle  of  May  onwards,  the  bypast  season  was  later  than 
the  previous  one,  as  indicated  by  the  second  row  of  fignres  marked 
from  L. 

Mean  temperature  of  the  vegetating  season  (March  20  to  0«*. 
20)  in  1849=51-1  degrees ;  in  1848=52-5  degreea,  in  both  c«bm 
'inch  below  the  averM;e, 

tfean  temperature  for  the  twelve  months  coding  with  October 
e!49=46-76  degrees;    do.  do.   October  1848=47-09   degrees; 


-".  do.  on  an  average  of  years^=47' 

•"all  of  '-«''• .  Tii^-^v.  to  (""t. ^33*46  inches ;  do.,  preriooa 
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Of  tbe  twelve  months^  nine  were  colder  than  usual.  January, 
Felnruary  and  March  were  milder  than  usual ;  hence  the  earliness 
of  Ihe  ^ring  season. 

December^  January,  May,  June,  July,  and  August  had  morey 
and  the  other  six  mcuiths  less,  than  the  average  fall  of  rain. 

Monthly  barometrical  averages,  Nov.  29"450  inches — Dec.  29*377 
—Jan.  29-353— Feb.  29-626— March  29-642— April  29-383— 
May  29-662^-J^une  29-636— July  29-632— Aug.  29-660— Sept. 
29-711— Oct.  29.591. 

The  Subsoil.  By  J.  ToWERS,  M.R.E.A.S. — In  substance,  tem- 
perament, and  combination,  it  is  extremely  various :  that  of  the 
worst  quality  consists  of  an  indurated  party  impenetrable  by  air,  by 
water  m  any  available  quantity,  and,  as  in  the  case  of  the  natural 
concrete  gravel — ^known  as  "  plumrpuddmg  stone  " — by  the  com- 
mon implements  of  agriculture.  Chalk  is  a  good  subsoil,  if  not 
too  deeply  seated,  effecting  perfect  drainage,  and,  by  its  retentive 

Sower,  nolding  fast  a  quantity  of  water  sufficient  to  maintain  ver- 
ure  during  arid  seasons,  where  clay-lands  crack  into  open  fissures. 
Sandy  and  graveUy  subsoils  are  poor  ^  but  those  whicn  consist  of 
strong  clay  may  be  easily  converted  into  valuable  and  fertile  land, 
by  gradual  laboration.  To  enable  the  reader  to  appreciate  facts 
which  are  but  little  understood,  and  still  less  practicsuly  applied,  I 
now  refer  to,  and  shall  extract  somewhat  freely  from,  a  valuable 
letter  from  C.  Wren  Hoskyns,  Esq.,  addressed  to  the  farmers  of 
Herefordshire,  in  1847.  The  writer  alludes  in  no  measured  terms 
to  the  sort  of  prejudice  which  is  too  far  entertained  against  svb' 
soils — as  substances  inert,  void  of  nutriment,  incapable  of  sustain- 
ing a  healthy  vegetation,  but  freauently,  on  the  contrary,  promot- 
ing canker  in  trees,  and  discoloration  in  vegetables.  "  The 
notions,"  he  says,  "  entertained  about  that  mysteriously  calum- 
niated, ill-used,  down-trodden  thing — the  subsoil — amount,  in  truth, 
almost  to  a  national  prejudice.  So  many  causes  have  conspired  to 
produce  it — so  many  writers  and  speakers  have  increased  it — that 
any  one  might  justly  fear  to  attack  it,  who  had  not  personally 
proved  it  to  be  as  utterly  unsupported  by  experiment,  as  it  is  erro- 
neous in  theory." 

The  subsoil  cannot,  indeed,  be  neglected  with  impunity,  if  de 
facto  it  is  the  repository — the  storehouse — of  those  salts,  with  alkaline 
or  earthy  bases,  which  lie  concealed  until  disturbed  by  tillage. 
Loams  are  stated  to  contain  potash;  green-sandy  coprolyths,  and 
those  phosphoric  acid.  Farmers  cannot  analyse  subsoils :  they  are 
not  in  possession  of  available  means  of  research ;  but  if  scientific 
chemistry  be  deserving  of  credence,  such  stores,  of  inappreciable 
value,  now  lie  buried  in  the  subsoils  of  their  arable  staple.  In 
proof  of  what  may  be  effected  by  deep  tillage  alone,  Mr  Hoskyns 
adduces  the  fact,  that  ^^  in  the  Island  of  Madeira  the  vine  is  not  a 
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native  plant,  and,  after  growing  well  for  a  few  years,  the  fruit 
begins  to  degenerate,  and  makes  inferior  wine.  The  expense  of 
new  stocks — usually  brought  from  the  Hock  vineyards  of  Ger- 
many— being  very  great,  every  expedient  has  been  tried  in  order 
to  postpone  the  evd  as  long  as  possible;  but  no  manuring^  or 
pruning,  or  attention,  is  of  much  avail ;  and  the  only  remedy  is 
found  m  extremely  deep  cuUivatton,  I  once  saw  the  process. 
Nearly  a  score  of  labourers,  hard  at  work,  were  standing  in  a  long 
trench,  deep  as  they  were  tall,  stocking  the  earth  from  one  side 
and  throwing  it  on  the  other.  On  inquiry,  they  told  me  that  they 
were  trenching  an  old  vineyard  for  fresh  planting :  trenching  nearly 
six  feet  deep  ! 

"Some  months  after,  a  merchant,  in  taking  me  over  his  wine- 
stores,  pointed  out,  in  some  casks  that  were  being  broken  up,  a 
mineral  incrustation  about  as  thick  as  a  half-crown,  and  as  brittle 
as  glass,  which  he  called  tartrate  of  lirae^  adding,  that  it  was  com- 
monly deposited  by  the  wine,  especially  when  new.  I  afterwards 
ascertained  that  potash  and  soda  existed  in  the  .deposit." 

This  incrustation  that  forms  upon  wine  casks  is  crude  tartar,  that 
is,  the  acid  salt  of  potash,  with  two  proportionals  of  tartaric  acid, 
known  in  commerce  by  the  name  of  argot.  Chemically,  it  is  identi- 
cal with  cream  of  tartar,  degraded  by  some  impurities  from  the 
wine.  The  best  argols  come  from  Leghorn  and  Bologna.  Tar- 
taric  acid  is  found  in  the  juice  of  grapes,  and,  it  is  said,  in  that  of 
tamarinds  and  mulberries.  But  it  is  the  peculiar  acid  of  the  vine, 
wherein,  after  vinous  fermentation,  it  always  is  found  combined 
with  potash,  which  alkali  can  only  have  been  obtained  from  the 
soil;  hence  the  interpretation  of  the  singular  process  of  deep  trench- 
ing described  by  Mr  Hoskyns.  The  acid  of  tartar  is  an  organic 
product  of  the  vme  itself,  and  has  been  found  to  consist  of 

4  parts  earhon,      equivalent  to  4  +  6  =  24  J 

2     „     hydrogen,  „  =    2  >  =  66,  the  atomic  number. 

5  »     oxygen,  „  5  +  8  =  40) 

The  attraction  which  exists  between  2  proportionals  of  potash  and 
1  proportional  of  tartaric  acid  is  a  most  interesting  phenomenon : 
upon  it  and  the  natural  result,  argol  or  cream  of  tartar,  depends  the 
surpassing  excellence  of  grape  wines ;  and  they  who  would  effect 

food  domestic  wines  from  currants,  gooseberries,  &c.,  must  intro- 
uce  a  due  proportion  of  one  or  other  of  these  bi-tartrates  into  their 
«*weet  must  during  fermentation,  and  also  in  the  casks. 

As  deep  tillage,  by  bringing  up  potash  from  beneath  the  ex- 

jausted  surface-soil,  restores  the  grape,  so,  by  analogy?  we  claim 

Jie  necessity  of  deep  tillage  everywhere.     We  read  tnat  the  Fle- 

*«mgs,  those  skilful  and  industrious  men  who  have  converted  a 

-cindy  waste  into  rich  and  fertile  land,  "  dig  trenches  about  a  foot 

rcep  oyer  the  field,  from  the  bottom  of  which,  assuming  the  soil  to 

-low  .lipr  ^p^p,  thpv  'i^^-i  tberAfore  dug  up  2  inches  of  subsoil ; 
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and,  as  they  proceed,  they  fling  the  whole  over  each  land  on  which 
the  seed  has  been  previously  sown,  which  they  thus  cover.  The 
trench  being  shifted  sideways  each  year,  and  the  process  renewed 
at  the  end  of  a  certain  number  of  years,  2  inches  of  the  whole  sub- 
soil will  have  been  mixed  with  the  upper  surface,  and  the  soil 
deepened  to  that  amount.  The  same  process  is  then  repeated 
2  inches  deeper.  In  this  way,  after  four  or  five  courses  of  trench- 
ing, the  soil  is  brought  to  a  depth  of  18  or  20  inches  of  uniform 
quality.  On  one  Flemish  farm,  of  about  140  acres,  the  whole  of 
one  field  of  106  acres  had  been  repeatedly  trenched  to  the  depth  of 
2  or  3  feet."  Our  "  skimming"  operations  defeat  our  best  pro- 
cesses, and  clearly  prove  (as  has  been  elsewhere  asserted)  that 
however  we  may  flatter  ourselves  as  first-rate  cultivators  of  the 
surface-soils,  we  are  lamentably  remiss  in  our  appreciation  and 
treatment  of  the  subsoil. 


DESCRIPTION  OF  PLOUGHS  IMPROVED  BY  THE  MARQUIS  OF 

TWEEDDALK 

It  has  been  known  to  agriculturists  that  the  Marquis  of  Tweed- 
dale  has  for  many  years  followed,  with  remarkable  success,  a 
system  of  deep  or  trench  ploughing.  In  his  earlier  experiments 
on  this  subject  his  lordship  appears  to  have  been  contented  with  a 
moderately  deep  furrow ;  but  as  long  ago  as  ten  years  he  deemed 
nothing  to  be  satisfactory  under  a  depth  of  ten  inches,  and  extend- 
ing to  fourteen  inches :  thus  penetratmg  what  is  usually  held  to  be 
the  subsoil,  and  not  only  penetrating  but  turning  it  up,  and  mixing 
it  with  the  upper  soil.  The  early  success  of  the  system  having 
been  so  satisfactory,  it  has  been  gradually  extended  to  a  general 
practice  on  his  lordship's  home  farms,  of  trenching-up  the  sub- 
soil with  the  happiest  effects. 

Previous  to  the  Marquis's  return  from  India,  he  had  employed 
only  the  common  plough,  or  at  least  one  slightly  different  from 
Small's  original  form  of  mould-board  and  body  ;  and,  it  is  believed, 
seldom  if  ever  used  the  subsoil  plough.  On  his  return  to  this 
country,  and  seeing  the  striking  success  of  his  own  plan,  which, 
notwithstanding  his  absence,  had  been  sedulously  conducted  agree- 
ably to  his  instructions,  he  resolved  not  only  to  continue,  but  to 
extend  still  further  the  practice  that  had  already  done  so  much 
good.  With  these  intentions,  and  having  heard  of  the  improve- 
ment which  Mr  Slight  had  effected  on  the  four-wheel  subsoil 
plough  of  Read,  his  lordship  ordered  one,  that  he  might  have  a 
trial  of  its  effects  in  the  system  that  he  had  thus  far  matured. 

Read's  improved  subsoil  plough,  being  intended  to  work  witli 
only  two  horses,  did  not  come  up  to  the  expectations  of  his  lord- 
ship in  respect  to  depth  of  furrow ;  but  the  ease  with  which  it  was 
managed,  and  the  efficiency  of  the  work,  so  far  as  it  went,  were 
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80  satisfactory,  that  his  inventive  faculty  was  immediately  put  in 
requisition,  and  the  rudiment  of  the  Tweeddale  subsoQ  trench 
plough  was  speedily  brought  into  form  by  the  addition  of  a  new  mem- 
ber to  the  original ;  which  member,  in  order  to  retain  a  uniformity  of 
nomenclature  in  that  class  of  implements,  we  propose  to  designate 
the  tail-board,  or  elevator,  if  the  term  should  be  better  liked. 

It  should  be  kept  in  remembrance  that  his  lordship's  leading 
idea,  in  this  his  system  of  ploughing,  is  to  work  deep^  and,  in 
doing  so,  also  to  produce  a  certain  amoimt  of  intermixture  of  the 
surface  and  the  subsoils;  portions  of  the  latter  being  actually 
brought  to,  or  near  the  sur&ce,  while  like  portions  of  the  surface- 
soil  are  allowed  to  drop  even  to  the  bottom  of  the  subsoil  furrow. 
The  working  effects  of  the  first  experimental  tail-board,  although 
thus  applied  to  an  implement  not  originally  calculated  for  the 
resistance  thus  induced,  were  so  perfect,  m  as  far  as  they  extended, 
that  to  see  it  in  operation  was  at  once  suflScient  to  convince  the 
most  stem  doubter  that  the  idea  of,  and  the  object  sought  for,  had 
been  most  happily  conceived  and  acted  upon.  To  complete  the 
original  intention,  there  only  remained  now  to  have  the  whole 
implement  made  of  sufficient  dimensions  and  strength  to  resist  the 
draught  of  four  horses,  by  which  means  a  depth  of  penetration 
extending  to  eighteen  or  twenty  inches  might  oe  attamed.  The 
instrument  thus  conceived,  was  speedily  constructed  under  his 
lordship's  directions ;  and  to  this  new  form  of  subsoil  plough  we 
shall  shortly  have  to  make  particular  reference. 

It  soon  became  apparent  to  his  lordship  that,  to  do  this  powerful 
implement  full  justice,  it  would  be  necessary  to  have  its  forerunner  of 
a  suitable  construction ;  for  in  this  respect  the  old  plough  employed 
at  Yester,  though  one  of  the  most  efficient  of  its  class,  was  here  found 
to  be  rather  at  fault.  But  here  also  his  lordship  was  ready  to  supply 
the  want ;  and  by  the  true  philosophical  mode  of  induction,  aided  oy 
numerous  and  untiring  experiments  on  the  large  scale,  a  plough  has 
been  constructed  having  its  mould-board  formed  upon  a  new  system 
of  lines,  and  of  dimensions  that  render  the  plough  capable  of  taking 
a  furrow  twelve  inches  wide  and  fifteen  inches  deep  in  the  most 
effective  manner.     With  this  new  plough  as  the  forerunner,  which 

t  is  proposed  to  name  the  "  Tweeadale  Plough,"  and  the  new  im- 
jroved  tail-board  plough,  which  may  for  uniformity  be  named  the 
Tweeddale  "  Subsoil  Trench  Plough,"  the  process  of  subsoil  plough- 

ng  is  performed  in  a  manner  the  most  perfect  and  efibctive  that  has 

^Uherto  been  achieved — keeping  in  view,  of  course,  that  the  work 
performed  under  the  system  which  advocates  a  large  intermix- 
•I'e  of  the  surface  and  subsoils. 

T"^  is  well  known  that  such  a  system  is  not  universally  approved 

•pecially  in  England ;  but  it  ought  to  be  equally  well  known 

n  very  many  cases  the  intermixture  of  the  sunace  and  sub- 

^ils  'a  lii|  '»ly  b^'^eficiftl,  and  -^11  r^obably  prove,  from  further  expe- 
f    u  •»!       1  'ii       i>i     -^ViP"    -^hf    ..iTiT)iy  brea^^^^  and 
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stirring  the  subsoil — will  be  the  exception.  But  in  whatever  light 
the  subject  of  subsoiling  may  be  viewed,  the  Marquis  of  Tweed- 
dale  has,  by  the  introduction  of  this  forerunner  plough,  rendered  an 
important  service  to  agriculture,  inasmuch  as  tne  implement  seems 
to  be  the  most  effective  trench  plough  hitherto  brought  out,  as  well 
as  the  most  effective  forerunner  for  subsoil-ploughing. 

In  the  accompanying  Plate  I.  there  are  represented  the  two 
ploughs  above  alluded  to,  as  also  another  smaller  one  for  ordinary 
use,  named  the  Yester  Plough.  Fig.  1  is  the  new  trench  plough, 
or  forerunner,  to  the  subsoil,  and  now  named  the  Tweeddale 
plough.  Fig.  2  is  the  subsoil  trench  plough  ;  and  fig.  4  the  Yester 
plough. 

Agreeably  io  the  Marquis's  opinion  that  wood  is  still  the  most  suitable  material  for 
the  construction  of  the  framework  of  ploughs,  the  Tweeddale  plough  is  so  constructed. 
Its  parts  are  of  considerable  strength,  aad  its  whole  dimensions  greater  than  ploughs 
of  the  common  sort;  the  length  of  the  beam,  from  its  insertion  at  a  to  the  point  b,  is 
6  feet  9  inches;  the  length  of  the  main  stilt,  fVom  «  to  c,  is  5  feet  6  inches ;  and  the 
extreme  length  in  a  straight  line,  6  to  c,  is  1 1  feet  8  inches.  With  the  exception  of 
these  dimensions,  the  mould-board  is  the  chief  point  in  which  it  differs  ftrom  other 
ploughs. 

But  to  assist  in  rendering  this  difference  intelligible,  we  refer  to  fig.  7,  which 
represents  the  mould-board  by  a  series  of  transTerse  sections,  or  yertical  planes,  cutting 
the  body  of  the  plough  at  right  angles  to  the  land  side.  The  letter  a  represents  the 
beam  of  the  ploughs  so  cut  across,  and  the  line  agh  the  land  side  of  the  plough,  b/o 
being  the  plane  of  the  sole;  the  line  d  eia  the  top  edge  of  the  mould-board;  the  first 
sectional  line /^  is  the  front  edge  of  the  mould-board,  where  it  joins  with  the  sock, 
which  is  here  supposed  to  be  cut  across  by  the  section  g  hf.  The  succeeding  lines 
show  that,  in  the  breast  or  fore  parts,  the  surface  of  the  mould-board  is  very  flat, 
resembling  the  west  of  Fifeshire  ploughs.  As  these  lines  recede  by  3  inches  each, 
towards  d,  it  will  be  seen  that  they  become  more  and  more  curred,  giving  a  barrelled 
shape  to  the  extreme  back  parts,  thus  differing  largely  from  any  other  mould-board 
with  which  we  are  acquainted.  The  extreme  length  of  this  mould-board,  from  a  to  <£, 
fig.  1,  is  38  inches;  its  height  in  the  fore  part,  when  in  work,  from  the  sole  line /  to  e, 
fig.  7,  is  16  inches,  and  at  the  back  from  do  d  18  inches;  its  extreme  spread  measur- 
ing from  the  land  side  at  ^  to  A  ;  the  tail  of  the  mould- board  is  20  inches.  This 
plough,  as  already  mentioned,  works  with  great  precision,  cutting  a  slice  14  to  15 
inches  deep,  and  12  inches  wide,  leaving  a  clean  and  flat  soled  furrow;  but  the  fur- 
row-slice taken  by  it,  in  place  of  being  turned  oyer  in  an  entire  form  in  the  manner 
effected  by  our  fine  working  ploughs,  is  only  so  far  turned,  and  at  the  same  time 
broken  up,  as  serves  to  present  the  soil  in  the  best  possible  state  to  the  ameliorating 
effects  of  atmospheric  influences.  In  this  respect  the  plough  seems  to  stand  un- 
equalled ;  and  since  the  extinction  of  the  old  Scottish  wooden  ploughs,  no  imple- 
ment has  approached  the  point  to  which  this  has  attained,  for  enlarging  the  extent 
of  surface  exposed  to  the  atmosphere. 

Fig.  2  represents  the  Tweeddale  Subsoil  Trench  Plough,  with  4  wheels,  as  in 
Read's  Plough  ;  but  in  other  respects,  except  the  new  share  and  tail-board,  is  the 
same  as  now  manufactured  under  Mr  Slight's  improvements  ;  and  the  implement 
being  so  well  known  in  all  its  forms,  both  in  wood  and  iron,  it  is  unnecessary  to 
describe  it  in  detail.  The  grand  and  important  achievement  effected  upon  it  by  the 
Marquis  lies  in  the  share  or  sock,  and  its  appendages  ;  these  consist  of  the  stem  or 
coulter  a  b,  the  share  or  sock  b  c,  attached  to  it,  and  the  taU-board  6  d,  also  attached 
to  the  coulter.  The  coulter  is  a  bar  of  the  best  scrap  iron,  about  2j^  feet  long,  and 
3^  inches  broad,  and  1^  inch  thick.  At  bottom,  it  is  forged  with  a  club-end,  fitted 
to  receive  the  attachment  of  the  body  of  the  share  by  welding  or  by  riveting,  and  to 
the  hind  part  of  the  latter  the  tail-board  is  strongly  fixed  by  screw  bolts. 

Fig.  5  is  a  plan  view  of  the  share  with  its  tail-board ;  a  is  the  place  of  insertion  of 
the  coulter  ;  the  length  of  the  body  of  the  share  from  its  junction  6  o,  with  the  tail- 
board, to  the  front  d,  is  24  inches,  while  its  extreme  breadth  towards  6  c  is  12  inches  ; 
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bat  thii  latter  dimension  is  increased  by  the  addition  of  a  steel  ontter, «/,  on  each 
to  about  14  inches.  These  cutters  are  fixed  with  screw-bolts  haying  ooonter-sonk 
heads  to  the  edges  of  the  share  below,  and,  as  they  are  the  members  most  subject  to 
wear,  they  are  thus  easily  remored  for  repair  or  renewaL  In  cross  seetion  the  share 
has  a  decided  convexity  on  the  upper  surface  and  concave  below,  which  last  ia  in- 
creased by  the  steel  cutters  being  applied  below.  The  tail-board  b  o  a  A,  18 
inches  in  length  and  9  inches  broad,  is  fixed  to  the  hind  part  of  the  share  by 
means  of  a  clamp  and  screw-bolts — the  clamp  being  placed  nndemeath,  so  as  not 
to  present  any  obstruction  to  the  action  of  the  share  in  passing  through  the  sabeoiL 
This  is  the  most  important  member  of  the  arrangement,  and  requires  to  be  dnly 
formed  and  placed.  In  its  cross  section  it  is  about  half  an  inch  thick,  formed  with  a 
slight  concavity  on  its  upper  surface,  for  the  purpose  of  more  readily  preventing  too 
large  a  portion  of  the  surface-soil  to  descend  to  the  bottom  of  the  furrow.  The 
inclination  of  the  tail-board  may  be  varied  according  to  the  amount  of  intermixtnze 
that  the  agriculturist  may  approve  of ;  but,  in  the  present  case,  it  is  worked  with  an 
elevation  of  9  inches  at  the  hinder  end,  above  the  plane  of  the  plough's  sole. 

A  geometrical  elevation  of  the  coulter  and  share  is  seen  in  fig.  6  ;  edia  the  near 
edge  of  the  share,  e  g  that  of  the  tail-board,  the  upper  line  in  the  former,  and  the 
lower  line  in  the  latter,  indicating  their  convexity.  In  this  figure  also  is  exhibited 
the  shield  i,  applied  to  the  sides  and  front  of  the  coulter  or  stem  of  the  share.  It  is 
formed  of  cast-iron  and  tempered  iron,  embracing  the  stem,  and  terminates  forward 
in  the  line  Jb  i,  in  a  sharp  cutting  edge.  Its  object  is  partly  to  defend  the  eoolter, 
but  chiefly  to  cut  with  facility  the  slice  of  subsoil  as  it  rises  on  the  share  into  two 
ribbons,  which,  as  the  implement  passes  on,  are  elevated  upon  the  tail-board.  The 
shield  is  fixed  to  the  coulter  by  means  of  the  box  i*,  which  is  passed  down  upon  the 
stem  till  it  press  upon  the  shield,  and  is  there  secured  by  the  screw-bolts  seen  in  the 
figure  in  front  and  back  of  the  stem. 

A  sectional  elevation  of  both  ploughs  is  seen  in  fig.  3,  upon  a  smaller  scale,  as  they 
appear  in  actual  operation.  The  Tweeddale  plough  is  here  represented  aa  taking  its 
furrow  of  15  inches  in  depth,  and  followed  by  the  trenching  subsoil  plough  going  6 
inches  deeper.  The  wheels  of  the  latter  are  seen  resting  upon  the  sole  of  the  fnirow 
just  taken  out  by  the  Tweeddale  plough,  while  the  tail-board  appears  doing  its  oflloe 
of  elevating  the  slice  of  subsoil — forming  a  continuous  succession  of  the  Toid  spaee  a 
under  its  extremity.  This  void  is  with  equal  continuity  filled  in,  partly  with  portions 
of  the  upper  soil,  which  fall  down  between  the  edges  of  the  tail-board  and  the  sides 
of  the  open  furrow,  the  remainder  being  filled  up  by  the  return  of  part  of  the  ele- 
vated subsoil,  broken  and  pulverised  by  falling  over  the  end  of  the  tail-board,  as  the 
implement  passes  fh>m  under  the  subsoil,  while  other  portions  of  the  elevated  matter 
remain  intermixed  with  the  upper  soil. 

The  successful  results  arising  from  the  new  Tweeddale  plough,  fig.  1,  has  led  to 
the  construction  of  a  common  two-horse  plough,  having  its  mould-board  formed  on 
the  same  principles  as  that  of  fig.  1.  This  plough  is  represented  in  fig.  4,  and  is 
named  the  Yester  Plough  ;  and  its  framework,  like  the  other,  is  constructed  of  wood, 
and,  excepting  the  mould-board,  there  is  no  material  difference  from  the  common 
wooden  plough.  In  the  mould-board  itself  there  is  a  perceptible  difference  in  the 
greater  length  of  the  straight  portion  ^/of  the  lower  edge  as  compared  with  that  of 
fig.  1 .  In  the  breast,  also,  of  this  mould-board  there  is  a  slight  difference  from  the 
others,  as  will  appear  by  comparing  its  series  of  sectional  lines  with  fig.  7,  already 
referred  to.  Fig.  8  contains  the  series  of  vertical  sections  of  this  mould-bc«rd,  also 
^t  8  inches  asunder.  In  these  it  will  be  observed  that  the  lines  towards  the  firont 
-**d  upper  parts  are  more  convex  than  in  the  other,  but  much  less  curved  as  they  de- 

'*<^nd  to  the  lower  edge  ;  at  the  back  parts,  or  tail  of  the  mould-board,  the  lines 
•^proximate  more  nearly  to  those  of  the  other  mould-board,  allowance  being  made,  of 

mrse,  for  the  difference  in  dimensions.     The  length  of  this  mould-board,  from  a 
o  dy  is  32  inches  ;  its  height  at  the  fore  part,  /to  «,  14  inches  ;  and  the  hind  part, 

to  ei,  16  inches ;  its  extreme  spread,  ft'om  ^r  to  A,  is  18  inches.    The  work  poikHrmed 
^v  this  plough  is  of  the  most  satisfactory  description,  answering  all  the  ends  of  sound 

"viceable  ploughing  to  the  depth  of  ten  inches, 
t  may  be  proper  to  notice  that,  in  both  implements,  the  sock  is  of  the  East  Lothfaa 
Small's  original  form,  meeting  the  mould-board  at  a  point  corresponding  to  thai 

.,.i*f-  -vQuld  eut  4  or  5  inches  from  the  nose  of  the  Wilkie  and  the  Currie  mould-boutis. 
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>f  the  improvements  here  but  slightly  referred  to ;  and  these  obser- 
^ations  refer  more  particularly  to  one  farm,  that  of  Broadwood- 
side,  which  has  for  a  period  of  six  years  been  regularly  managed 
under  this  system  of  deep  ploughing.  It  is  consistent,  also,  with 
our  knowledge,  that  at  the  commencement  of  that  six  years'  course 
of  improvement,  the  lands  of  that  farm  were  by  very  competent 
judges  valued  at  not  more  than  from  7s.  to  10s.  of  yearly  rent  per 
Scotch  acre ;  and  that  in  its  present  state,  like  judges  consider  it  worth 
not  less  than  £2  an  acre,  while  others  value  it  at  £3.  The  main- 
springs of  this  improvement  have  lain  chiefly  in  a  perfect  system  of  • 
orainage,  and  of  deep  ploughing.  The  manuring  process  has 
not  been  at  a  more  expensive  rate  than  is  commonly  followed  by 
every  judicious  farmer.  The  general  results  may  be  very  fairly 
inferred  from  the  produce  of  its  turnip  crop  of  the  present  season ; 
and  we  are  safe  to  say  that  that  crop  will  bear  comparison  with  the 
like  produce  of  any  farm  in  Scotland. 

It  may  perhaps  turn  out  that  there  is  something  in  the  subsoil  of 
the  Tester  lands  peculiarly  favourable  to  the  system  of  ploughing 
there  adopted ;  and  such  a  surmise  has  frequently  been  suegested. 
There  are  others,  however,  who  believe  that  the  subsoil  here  dif- 
fers in  no  respect  from  that  which  occurs  in  many  of  the  cultivated 
districts  of  the  country.  In  order,  therefore,  to  bring  these  oppos- 
ing views  to  the  test,  it  would  certainly  be  of  very  great  importance 
that  a  searching  analysis  were  made  of  specimens  of  this,  and  ap- 
parently similar  subsoils,  by  the  Chemist  of  the  Highland  and  Agri- 
cultural Society. 

In  regard  to  the  terror  expressed  by  many  farmers,  of  bringing 
up  the  subsoil  near  the  surface,  as  is  and  has  been  habitually  done 
at  Tester,  we  deem  it  wholly  chimerical ;  for  although  injury  may 
have  been  sustained,  in  some  instances,  of  bringing  up  the  subsoil 
at  an  improper  period  of  the  rotation — ^when  a  white  crop,  for 
instance,  was  to  follow,  or  before  the  land  had  been  thoroughly 
drained — no  instance,  that  we  are  aware  of,  of  such  injury  having 
been  sustained,  can  be  adduced  after  the  thorough  drainage  of  the 
land.  In  the  case  of  trenching  land  with  the  spaae,  where  the  prac- 
tice is  entirely  to  invert  the  relative  position  of  the  soil  and  subsoil, 
it  is  quite  possible  that  the  newly  tumed-up  crude  subsoil  may  be 
unable  to  perform  at  once  the  proper  Amctions  of  a  soil  to  a  grain 
crop  ;  but  the  trenching  and  subsoiling,  performed  by  the  Tweed- 
dale  and  trenching  subsoil-ploughs,  as  shown  in  fig.  3,  operate  in  a 
very  different  and  much  better  manner  than  the  spade.  In  this 
double  process  the  subsoil  is  not  brought  entirely  to  the  surface,  but 
to  within  four  or  five  inches  of  it,  and  in  its  elevation  becomes 
mixed  with  a  portion  of  the  surface  soil  turned  over  by  the  pre- 
ceding Tweeddale  plough  ;  and  so  intimate  is  the  mixture  oi^the 
soil  and  subsoil  thus  effected,  that  on  digging  into  the  ploughed 
ground  with  a  spade,  the  upper  and  lower  soils  can  scarcely  be 
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distinguished  from  each  other.  The  distinction  can  only  be 
observed  when  the  subsoil  happens  to  be  of  an  uncommon  colour, 
such  as  bright  red  or  yellow ;  when  blue,  green,  black,  or  grey, 
the  mixture  is  not  discernible.  In  the  soils  thus  mixed  we  have 
no  doubt  that  a  crop  of  oats  would  grow  well,  although  it  is  much 
better  farming  to  take  a  green  crop  immediately  after  land  has  been 
trenched  or  subsoiled. 

One  great  advantage  of  this  mode  of  trench-ploughing 
the  stubble-land  in  autumn  is,  that  the  soil  requires  very  little 
•working  in  spiing  to  fit  it  for  the  reception  of  the  earliest  species 
of  green  crop  that  may  be  sown  at  that  season ;  and,  even  when 
practised  late  in  spring,  it  renders  the  land  fit  for  dnlling  up  for 
turnips  without  further  labour.  The  field  that  now  bears  the 
crop  of  tiu-nips  we  have  alluded  to  above,  was  so  trench-ploughed 
in  the  spring  of  1849,  within  three  weeks  of  the  season  for  sowine 
the  turnips ;  and  the  crop,  with  only  ordinary  manuring,  has  proved 
an  excellent  one.  When  facilities  such  as  these  are  put  into  the 
power  of  the  farmer,  to  work  his  turnip  land  in  an  efficient  man- 
ner, with  a  little  more  than  labour,  and  with  economy  of  time,  the 
culture  of  that  indispensable  green  crop  may  be  sensibly  extended 
over  the  fallow  break  of  the  farm. 

One  point  of  excellence  in  the  work  performed  by  these  ploughs 
must  not  be  omitted  to  be  mentioned.  On  removing  the  ploughed 
surface-soil  with  the  spade,  the  furrow-sole  is  found  to  be  flat  and 
even,  whereas  the  sole  left  by  ordinary  subsoil-ploughs,  such  as 
Smith's,  is  ribbed.  On  the  supposition  that  a  field  is  subsoil- 
ploughed  at  right  angles  to  the  lines  of  the  drains  on  inclined 
ground,  such  ribs  tend  to  interrupt  the  flow  of  water  upon  the  sole 
towards  the  drains,  while  a  flat  sole  would  rather  facilitate  its 
passage. 

Another  advantage  may  be  mentioned.  Ordinary  subsoiling  is 
recommended,  because  the  air  is  admitted  to  the  subsoil  which  is 
kept  below,  and  only  brought  up,  if  ever,  after  it  is  supposed  to 
have  become  ameliorated  by  the  air ;  whereas  by  this  subsoil 
trenching,  the  subsoil  is  at  once  mixed  with  the  upper  soil,  and 
is  rendered  useful  as  so  much  fresh  soil. 

We  think  it  right  to  state,  in  conclusion,  that  although  the 
Marquis  has  been  urged  to  place  his  system  of  deep  cultivation 
before  the  public,  he  properly  declined  doing  so,  untd  all  the  im- 
plements were  brought  to  an  efficient  state,  and  sufficient  experience 
lad  been  acquired  of  their  efficacy,  which  his  lordship  considers  he 
^as  now  attained,  and  on  that  account  has  recently  called  the 
Attention  of  agriculturists  to  his  successful  experiments.  We  are 
satisfied  that  the  promulgation  of  this  substantial  mode  of  working 
land  will  induce  many  farmers  to  adopt  it  the  more  unhesitatingly 
^hat  they  may  witness  its  strikinglv  ^e^-^A  effects  upon  the  farms  of 
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SCOTTISH  TJVANSATLANTIC  INTERESTS. 

HAXIFAX  AND  <IU£BEC  BAILWAT  AND  COLONISATION  PROJECT. 

**  An  andertakin^  well  worthy  of  the  coantenance  of  this  government,  and  of  the  people  of 
this  and  the  neiehhouring  British  provinces. "^^arfrorf  from  the  reply  of  Lord  MetaU/e, 
Governor-General  of  Canada^  to  Ute  Memorial  of  the  Promoters^  October  ltt45. 

'*  A  project  second  in  its  importance  to  none  which  has  ever  ennged  the  notice  of  anj  colo- 
nial l^rislatore  in  any  portion  of  the  British  dominions.^ — Speed  of  his  Eaoelletu^  Sir  John 
Harvey,  Litui,- Governor  of  Nova  Scotia,  on  opening  the  Legidative  Assembly  in  1847. 

In  the  article  entitled  "  Scottish  Agricultural  Kesources,  and 
their  neglect,  in  the  Western  Hemisphere,"  which  appeared  in  the 
Number  of  this  Journal  for  July  last,  we  mentioned  that  a  petition 
was  presented  to  the  House  of  Commons,  at  the  commencement  of 
last  session,  setting  forth  the  steps  taken  in  the  matter  of  the  Hali- 
fax and  Quebec  Railway  and  Colonisation  project,  and  praying 
that  all  the  documents  and  reports  in  the  case,  together  with  the 
"Memorandum  and  Protest"  placed  in  Earl  Grey's  hands,  as 
colonial  minister,  by  a  deputation  from  the  Committee  of  the 
Baronets  of  Scotland  and  Nova  Scotia,  might  be  referred  for  the 
consideration  of  a  select  committee. 

Very  shortly  afterwards,  by  command  of  her  Majesty,  the  first 
report  of  the  officers  employed  on  the  survey  of  the  Ime  of  the  pro- 
jected railway  between  Halifax  and  Quebec  was  presented  to  both 
houses  of  parliament ;  and  as  several  hundred  miles  of  the  railway 
will  pass  over  unsettled  territory,  every  foot  of  which  belongs  to 
the  baronets  and  other  tenants-in-chief  of  the  Scottish  crown,  we 
proceed  to  develop  the  plan,  so  far  as  it  may  be  gathered  from  a 
variety  of  printed  documents  now  before  us.  This  we  begin  to  do 
on  the  eve  of  the  assembling  of  parliament,  in  the  hope  that  some 
one  or  other  of  the  Scottish  representatives  will  take  up  the  matter 
during  the  course  of  the  session,  and  make  it  the  subject  of  a 
specific  motion. 

This  great  trunk-line  of  international  communication  between 
Great  Britain  and  the  Canadas  was  brought  under  the  attention 
of  the  home  government,  and  of  the  Governor-general  of  Canada 
and  the  Lieutenant-governors  of  Nova  Scotia  and  New  Brunswick, 
by  memorials  from  the  promoters  in  July  1845.  These  memorials, 
which  are  counterparts  of  each  other,  commence  by  showing  that 
a  public  company  was,  at  their  date,  in  course  of  bein^  set  on  foot 
in  London,  for  tne  purpose  of  constructing  a  line  of  railway  which 
should  connect  the  provinces  of  Nova  Scotia,  New  Brunswick,  and 
Canada,  by  a  direct  line  of  steam  communication,  commencing  at 
Halifax,  and  proceeding  to  Quebec  and  Montreal,  with  power  pro- 
gressively to  extend  the  same  westward  to  the  Pacific  Ocean,  rorm 
branches,  and  purchase  and  improve  lands  upon  the  line.  They 
embody  a  paragraph,  first  copied  from  Amencan  prints  into  Bn- 
tish  newspapers  in  March  1845,  headed  "  Gigantic  r reject,"  which 
shows  that  Mr  Whitney,  an  enterprising  New  York  merchant,  had 
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proposed  the  construction  of  a  railway  from  the  western  shore  of 
Lake  Erie  to  the  navigable  part  of  the  Columbia  river,  in  the 
Oregon  territory,  to  become  the  future  medium  of  the  Americo- 
European  trade  with  China.  They  cite  the  opinions  of  the  late 
Mr  M'Taggart,  and  the  statements  embodied  in  the  paragraph 
above  referred  to,  in  support  of  the  belief  that  a  line  of  steam- 
packet  and  railway  communication  may  be  effected  between  Great 
Britain  and  China,  across  British  North  America.  And  finally,  in 
consideration  of  the  vast  commercial  and  political  importance  of  the 
line — that  it  would  supersede  the  necessity  for  the  contemplated 
military  road  along  the  boundary  line  in  iNfew  Brunswick — afford 
an  immense  opening  for  the  safe  and  profitable  investment  of  Bri- 
tish capital — and,  above  all  things,  furnish  progressively  boundless 
facilities  for  the  systematic  plantation  and  settlement  of  the  whole 
frontier  territory  of  British  North  America,  from  the  Atlantic  to 
the  Pacific — the  promoters  ventured  to  hope  that  they  would  pro- 
cure for  the  undertaking  the  especial  patronage  and  support  of  the 
home  administration,  and  the  three  provincial  governments. 

Three  of  these  memorials  crossed  the  Atlantic  in  July  1845;  and 
the  fourth  having  been  referred  by  the  prime  minister  to  the  secre- 
tary of  the  colonies.  Lord  Stanley,  on  the  25th  of  that  month, 
received  a  deputation  from  the  promoters,  comprising  the  Hon. 
Sir  Richard  Broun,  Bart. ;  Edward  Hoare,  Esq. ;  F.  W.  Hamil- 
ton, Esq. ;  and  others :   accompanied  by  Mr  William  Bridges, 
secretary,  and  John  Valentine,  Esq.,  civil  engineer.    On  this  occa- 
sion, after  a  conference  on  the  subject,  the  colonial  minister  assured 
the  deputation  that  if  the  project  should  be  favourably  regarded 
in  the  colonies  immediately  mterested,  it  should  not  fail  to  receive 
the  sanction  and  support  of  the  government  at  home.     Shortly 
after  this  interview,  communications  were  received  first  from  Vis- 
count Falkland,  Lieutenant-governor  of  Nova  Scotia,  statins  that 
"  he  conceived  the  contemplated  railway  would,  if  carried  into 
effect,  be  productive  of  so  much  benefit  to  the  province  of  Nova 
Scotia,  that  he  would  most  willingly  do  everything  in  his  power  to 
forward  the  views  of  the  projectors."     Second,  from  his  Excel- 
lency Sir  William  Golebrooke,  acquainting  the  promoters,  "ia 
reply  to  their  application  for  support  from  me  provincial  govern- 
ment of  New  Brunswick,  that  he  had  the  satisfaction  of  being  able 
to  inform  them  that  there  was  a  very  general  disposition  to  facili- 
*^^e  and  promote  the  undertaking  in  that  province;  that  he  hoped, 
•  /  the  next  packet,  to  forward  to  them  the  information  of  the  pro- 
ceedings of  local  associations  taking  an  interest  in  the  subject ;  and 
^hat,  in  compliance  with  their  request,  he  had  communicated  with 
»er  Majesty's  Government  on  the  subject  by  the  present  mail'' 
^.nd  third,  from  Lord  Metcalfe,  Governor-general  of  Canada,  to 
de  effect  that  "  his  Excellency  in  council  had  given  to  the  memo- 
lal  nf   hp   ^— imr^ni^c  fiis^^  t^o^/>o  nf  considcration  which  the  vast 
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importance  of  the  subject  merits ;  that  a  chain  of  steam-communi- 
cation from  England  to  Montreal  was  calculated,  in  a  high  degree, 
to  promote  the  mterests  and  advance  the  prosperity  of  Canada,  and 
was  an  undertaking  well  worthy  of  the  countenance  of  the  Cana- 
dian government,  and  of  the  people  of  that  and  the  neighbouring 
British  provinces ;  that  the  Governor-general  in  council,  without 
being  in  possession  of  more  information  regarding  the  proceedings 
of  the  company  projected  by  the  memorialists,  was  imable  to  do 
more  than  to  assure  them  that  they  might  rely  upon  the  govern- 
ment of  Canada  for  whatever  protection  and  aid  it  might  be  con- 
sistent to  render ;  and  that,  where  the  railway  might  pass  through 
the  unconceded  lands  of  the  Crown,  it  would  confer  the  right  to 
the  company  of  using  what  was  necessary  for  the  purposes  of  the 
railway." 

Immediately  consequent  to  the  date  of  these  respective  answers 
from  the  colonial  executives  to  the  memorials  of  the  projectors, 
numerous  public  meetings  took  place  in  each  of  tlie  provinces  of 
Nova  Scotia,  New  Brunswick,  and  Canada,  of  the  principal  inhabit- 
ants, on  the  subject  of  the  railway ;  when  resolutions  approving 
of  the  undertaking  were  passed,  and  numerous  local  committees  of 
correspondence  and  co-operation  were  appointed.  To  these  pro- 
vincial movements  we  shall  only  so  far  advert  as  to  cite  the  reso- 
lutions passed  at  two  meetings — one  composed  of  many  of  the 
most  influential  persons  in  Canada,  held  at  Quebec  in  October 
1845,  the  mayor  of  the  city  presiding;  the  other  a  meeting  of  the 
inhabitants  of  the  counties  of  Westmoreland  in  New  Brunswick, 
and  Cumberland  in  Nova  Scotia,  held  at  Sackville  on  the  1st  of 
Ifovember  that  same  year,  the  Hon.  William  Crane  in  the  chair. 
On  the  former  occasion,  the  resolutions  unanimously  passed  were 
to  this  purport — namely,  "  That  the  citizens  of  Quebec  had  learned 
with  great  satisfaction  the  proceedings  which  had  been  adopted  in 
England,  and  in  the  sister  provinces,  for  promoting  the  formation 
of  a  railway  between  Halifax  and  Quebec,  with  a  view  to  its  being 
extended,  so  that  the  inhabitants  of  British  America  might  have  a 
sure  and  speedy  intercourse  with  the  United  Kingdom,  at  all  sea- 
sons of  the  year,  through  a  port  within  their  own  limits ;  that  the 
E reposed  railway,  besides  facilitating  commercial  intercourse,  would 
ave  an  important  effect  in  adding  to  the  security  of  the  provinces 
as  a  part  of  the  British  empire ;  that,  thereforCj  it  was  desirable 
that  the  line  should  be  surveyed  by  scientific  men  of  established 
character  as  speedily  as  possible,  with  the  concurrence  of  the 
imperial  government ;  and  that  an  humble  address  should  be  pre- 
sented to  his  Excellency  the  Governor-general,  signed  by  the 
Mayor  of  Quebec  in  name  of  the  meeting,  with  a  copy  of  the 
resolutions  passed  that  day,  praying  that  his  excellency  would  be 
pleased  to  bring  the  subject  thereof  under  the  favourable  considera- 
tion of  Her  Majesty^s  Government,  and  that  he  would  take  such 
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other  steps,  as  in  his  opinion  might  be  deeimed  most  expedient,  for 
furthering  the  undertaking."  So  far  for  Canada.  On  the  latter  occa- 
sion, the  joint  county  meeting  of  leading  individuals,  representing 
the  public  feeling  of  Nova  Scotia  and  New  Brunswick,  the  follow- 
ing resolutions  were  carried,  with  one  voice — Ist^  "  That  this  meet- 
ing views  the  establishment  of  a  line  of  railway  connecting  the 
provinces  of  Nova  Scotia,  New  Brunswick,  and  Canada,  as  con- 
templated by  a  public  company  now  in  course  of  formation  in  Lon- 
don, as  an  object  closely  connected  with  the  best  interests  of  these 
colonies ;  being  at  the  same  time  eminently  calculated  to  strengthen 
the  ties  which  bind  us  to  the  mother-country,  and  to  afford  the 
means  of  establishing  that  perfect  intercourse  (indisputably  so 
imperfect  now)  which  is  so  essential  to  their  mutual  prosperity  and 
happiness.  2c?,  That  this  meeting  regards  with  marked  approba- 
tion the  proceedings  of  the  promoters  of  this  great  national  under- 
taking, and  will  cordially  co-operate  with  them,  and  with  the 
legislatures  of  these  colonies,  in  carrying  this  magnificent  enter- 
pnse  into  operation,  by  giving  its  assent  to  free  grants  to  the  com- 
pany of  such  portions  of  the  unconceded  lands  over  which  the 
contemplated  line  may  pass,  and  also  to  such  an  annual  appropria- 
tion from  the  provincial  revenues,  proportional  to  the  advantage  that 
will  be  derived  from  this  great  work,  and  to  the  state  of  the  funds 
of  the  province,  and  by  affording  every  other  facility  and  encourage- 
ment within  its  power." 

These  foregomg  particulars  are  taken  from  a  pamphlet,  illus- 
trated by  a  map,  published  in  the  close  of  1845,  entitled  "  Halifax 
and  Quebec  Kailway,  with  copies  of  Memorial,  Correspondence, 
Reports,  Notices,  &c."*     Since  that  period,  resolutions  approving 
of  the  railway  were  passed  by  each  of  the  legislative  assemblies  of 
Canada,  Nova  Scotia,  and  New  Brunswick ;  and  in  consequence  of 
recommendations  from  them  to  that  effect,  her  Majesty's  ministers 
determined,  in  June  1846,  on  undertaking  a  survey  of  the  pro- 
posed  lines  of  trunk   railway  communication   in  British  North 
America,  with  the  view  of  ascertaining  which  is  the  best  line  to  be 
adopted  with  reference  to  imperial  and  military  as  well  as  pro- 
/incial   and   commercial   interests.      This   determination   of  the. 
Government  was  communicated  to  the  promoters  by  a  letter  from 
Hr  Gladstone,  then  colonial  secretary,  dated  the  11th  of  that 
iionth ;  and,  at  the  same  time,  in  answer  to  certain  propositions 
^**«»,ring  upon  the  internal  arrangements  of  the  public  company  for 
•Austructing  the  railway  between  Halifax  and  Quebec,  which  the 
promoters  were  engaged  in  taking  steps  to  organise,  "  he  hoped 
he  promoters  would  pursue  those  arrangements  in  any  way  which 
hey  might  consider  requisite  for  their  own  interests — he  not  being 
)articular  aware  of  any  reason  for  the  postponement  by  the 
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company  of  any  proceedings  that  they  might  have  in  view  with 
reference  to  filling  up  the  vacancies  in  the  direction."   Some  months 

Srevious  to  this  communication,  Mr  Gladstone  had  expressed,  to  a 
eputation  from  the  promoters,  the  strone  interest  which  he  took, 
in  common  with  her  Majesty's  ministers,  in  this  project.  And  on 
the  present  administration  coming  into  office,  a  communication  was 
made  to  Earl  Grey,  to  which  the  following  reply  was  received 
from  Mr  Hawes,  dated  the  22d  of  October  1846, — "  I  am  directed 
by  Earl  Grey  to  acknowledge  the  receipt  of  your  letter  of  the  10th 
inst.,  in  which  you  lay  before  his  lordship  the  proceedings  and 
views  of  the  gentlemen  who  are  associated  with  you  in  the  object 
of  establishing  a  railway  in  the  North  American  continent  between 
Halifax  and  Quebec.  Lord  Grey  directs  me  to  inform  you  in 
answer,  that  he  is  fiiUy  sensible  of  the  great  importance  of  the  sub- 
ject which  you  have  brought  under  his  consideration,  and  that  her 
Majesty's  government  will  be  anxious  to  give  all  the  support  in 
their  power  to  the  projected  railway ;  but  that  until  the  survey 
which  is  now  in  progress  shall  have  been  made,  and  some  estimate 
formed  of  the  probable  cost  of  the  undertaking,  and  also  until  the 
views  of  the  different  provincial  legislatures  as  to  the  best  mode  of 
carrying  it  into  effect  shall  have  been  ascertained,  it  will  be  pre- 
mature to  enter  into  any  consideration  of  the  several  proposals  con- 
tained in  your  letter."* 

Since  the  date  of  this  letter  the  final  report  of  the  surveying 
officers  has  been  published  :  and  before  citing  some  extracts  from 
its  pages,  we  shall  only  further  observe,  that  the  petition,  which  is 
annexed  to  this  article,  was  presented  to  the  House  of  Commons. 
Upon  that  document  it  will  suffice  to  remark,  that  had  the  views 
of  its  author,  Sir  Richard  Broun,  upon  railway  legislation  in  1833, 
been  taken  up  by  the  late  Earl  Grey,  then  prime  minister,  the 
gross  railway  traffic  receipts  for  the  year  ending  the  3 1st  of  Decem- 
ber last,  amounting  to  the  enormous  sum  of  ^11,013,820  sterling, 
would  have  found  its  way  into  the  public  coffers.  The  consolida- 
tion of  internal  intercourse,  and  tne  making  the  conveyance  of 
persons,  letters,  and  goods,  a  source  of  revenue  to  the  state,  was 
urged  upon  Earl  Grey  then — for  these  amongst  other  reasons, 
namely — "  That  the  system  which  has  hitherto  prevailed  of  gov- 
ernment allowing  individuals  to  reap  the  enormous  wealth  which 
new  inventions  have  produced,  has  been  highly  detrimental  to  pub- 
lic wealth,  industry,  and  contentment.  That  the  appropriation  by 
government  of  new  inventions  is  not  a  monopoly  lor  the  govern- 
ment, but  a  monopoly  for  the  people ;  whereas  these  being  left  to 
private  enterprise,  is  making  them  the  monopoly  of  stock-jobbers, 
fundholders,  and  capitalists — a  monopoly  hitherto  fostered  Dy  gov- 

♦  Letter  frcm  Mr  Hawes,  M.P.,  to  the  Secretary  of  the  Promoters,  22d  October 
1846. 


278  SCOTTISH  TRANSATLANTIC  INTERESTS. 

eminent,  to  the  injury  and  impoverishment  of  nine^tenths  of  the 
community,  and  which  has  created  a  degree  of  jealousy  and  ani- 
.mosity  between  the  poor  and  the  rich,  that,  has  now  (1833) 
attained  a  height  threatening  alike  the  peace  and  order  of  society. 
That  the  adoption  of  the  project  submitted  would  provide  effectu- 
ally for  the  public  safety,  which  infallibly  would  be  endangered  if 
the  introduction  of  steam  transit  should  be  left  to  the  competition 
of  rival  companies.  That  it  would  greatly  and  judiciously  extend 
the  patronage  of  the  Crown,  without  compromisingthe  rights  of  the 
subject.  That  it  would,  at  ^  a  moment  (to  cite  Earl  Grey's  own 
language  in  parliament)  when  a  restless  spirit  of  discontent  is 
abroad^  arm,  in  the  government  pay,  with  the  pick-axe  and  spade, 
instead  of  with  the  bayonet  and  sword,  thousands,  in  every  district  of 
the  kingdom,  of  those  who  are  now  idle  and  disaffected.  That  it 
would  progressively  admit  of  the  extinction,  not  conversion,  of 
taxation.  And  finally,  that  it  would  diffuse  public  wealth,  with 
public  benefit  and  public  satisfaction."*  This  proposition  was 
set  aside  and  disregarded  by  the  then  government — ^for  what  ?  Let 
the  Times^  so  recently  as  the  26th  of  December  last,  answer : — 
"  To  diffuse,  for  years  past,  agony  of  mind  and  wide-spread  ruin 
over  the  whole  framework  of  English  society,  in  consequence  of  the 
unhesitating  trickery,  the  scandalous  jobbing,  and  the  straight- 
forward swindling,  of  which  men  who  have  thrust  or  wormed 
themselves  iiTto  the  irresponsible  administration  of  £300,000,000 
of  stock,  have  been  beyond  all  doubt,  beyond  all  question,  proved 
to  be  guilty."  But  what  matters  that  ?  If  the  reader  will  take 
the  trouble  to  compare  notes,  he  will  discover,  that  about  the 
self-same  period  that  Sir  R.  Broun  suggested  a  plan  which,  if 
adopted,  would  not  only  have  saved  the  nation  from  railway 
mania  and  railway  panic  catastrophes,  but  have  likewise  brought 
in  annually  a  larger  clear  revenue  to  the  treasury  than  what 
the  income-tax  produces.  Sir  Richard  Broun  failed,  therefore, 
in  his  design  to  effect  that  which,  apart  from  all  other  pub- 
lic considerations,  would  have  relieved  the  landed  interest  of 
road-trust  debts  amounting  to  £10,000,000  sterlinff,  contracted 
under  the  legislative  sanction  of  3783  road  acts.  But  to  return 
from  this  digression  to  the  final  report  of  the  officers  employed  to 
-urvey  the  line  of  the  projected  railway  between  Halifax  and 
Quebec.  From  it,  the  most  authentic  document  that  has  ever 
appeared  in  print  on  the  soil,  capabilities,  and  resources  of  Bri- 
ish  North  Ainerica,  south  of  the  river  St  Lawrence,  we  Gnd 
hat  the  Governor-general  of  Canada  (the  Earl  of  Elgin)  thus 
»peaks  o  ^^^  'i^'lertaking,  in  a  despatch  to  Earl  Grey  bearing 
^ate    ^^'^     oi  December   1848: — "On  the  vast  importance 

'^    \y         -nr1*>f       ^rV  ^  So+i,o,    ,^g  affcctiug  imperial  or  provincial 
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interests,  I  feel  that  it  is  altogether  unnecessary  to  insist.  The 
subject  has  long  been  before  the  public,  and  its  manifold  recom- 
mendations have  been  ably  stated  m  various  publications,  official 
and  unofficial,  as  well  as  in  the  valuable  reports  of  tlie  surveying 
engineers.  I  cannot,  however,  refrain  from  observing,  that  while  on 
the  one  hand  no  undertaking  seems  to  me  so  well  calculated  as  this 
to  connect  the  provinces  together,  to  promote  the  interests  which 
they  have  in  common,  to  inspire  them  with  a  consciousness  of  their 
own  strength,  and  thus  to  fit  British  North  America  for  the  fulfil- 
ment of  its  high  destinies ;  so,  on  the  other,  none  appears  to  be 
more  likely  to  increase  the  population,  extend  the  trade,  and 
develop  the  local  resources  of  each  :  and  if  this  remark  be  true  as 
applied  to  Canada,  still  more  emphatically  does  it  hold  good  of  the 
lower  provinces."  The  length  of  the  railway  from  Halifax  to 
Quebec — vid  Truro,  Amherst,  Bay  Vert^,  Shediac,  Miramichi 
River,  Bathurst,  Dalhousie,  the  Metapedia  River,  &c. — will  be 
635  miles ;  and  it  will  pass  through  1,080,000  acres  of  ungranted 
land  in  Nova  Scotia ;  4,747,000  acres  do.  in  New  Brunswick ;  and 
8,600,000  do.  in  Canada :  total,  14,427,000  acres.  The  extent  of 
this  vacant  acreage  will  be  the  better  understood  when  we  mention, 
that  in  Scotland  there  is,  of  cultivated  land,  only  5,265,000  acres; 
the  uncultivated  and  unprofitable  making  up,  in  addition,  a  total  of 
1 9,738,930.  Again,  in  New  Brunswick  alone,  which  is  only  one  dis- 
trict of  New  Scotland  as  originally  bounded,  there  are  600,000  acres 
cultivat<5d,  16,400,000  uncultivated,  and  3.000,000  unprofitable- 
total,  20,000,000.  Hence  New  Brunswicfe,  which  is  an  outlying 
portion  of  Mid-Lothian,  at  eight  days'  distance  from  the  mouth  of 
the  Clyde,  is  larger  than  the  whole  mother  state  by  two  hundred 
and  sixty-two  thousand  acres.  Further,  whilst  the  population  of 
Scotland  amounts  to  2,628,957  souls — of  whom,  according  to 
Dr  Alison,  one-tenth  are  paupers — the  inhabitants  of  New  Bruns- 
wick do  not  exceed  208,000,  being  at  the  rate  of  one  indivi- 
dual for  each  ninety-six  acres.  Compare  this  state  of  things  with 
Ireland,  in  which  country  there  are  seventeen  millions  of  acres 
of  ground  fit  for  cultivation,  with  a  population  to  support  of 
8,000,000  souls. 

It  is  altogether  impossible  to  condense  into  one  or  two  para- 
graphs of  an  article  such  as  this,  a  voluminous  report,  extending, 
with  appendices,  to  seventy-three  folio  pages.  Inter  ahuj  how- 
ever, the  sui'veying  officers  observe — "  If  the  land  upon  the  line 
yet  uncleared  and  fit  for  cultivation  be  added,  which  remains  in 
the  northern  section  of  Nova  Scotia,  and  again  between  the  boun- 
dary of  New  Brunswick  and  the  river  St  Lawrence  to  the  east  of 
Quebec,  then  there  would  be  a  quantity  nearly  equal  to  that  of 
England  itself,  supporting  a  population  of  400,000  souls." 
Further — "  It  is  not  too  much  to  say,  that  between  the  Bay  of 
Fundy  and  the  St  Lawrence,  in  the  country  to  be  traversed  by  tlie 
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proposed  railway,  there  is  abundant  room  for  all  the  surplus  popu- 
lation of  the  mother  country."  Again — "  Of  the  soil,  chmate,  and 
capabilities  of  New  Brunswick,  it  is  impossible  to  speak  too  highly. 
There  is  not  a  country  in  the  world  so  beautifully  wooded  and 
watered.  An  inspection  of  the  map  will  show  that  there  is  scarcely 
a  section  of  it  without  its  streams,  from  the  running  brook  up  to 
the  navigable  river.  Two-thirds  of  its  boundary  are  washed  by 
the  sea ;  the  remainder  is  embraced  by  the  large  rivers  St  John 
and  Eestigouche.  For  beauty  and  richness  of  scenery  this  latter 
river  and  its  branches  are  not  surpassed  by  anything  in  Great 
Britain.  Its  lakes  are  numerous  and  most  beautiful,  its  surface  is 
undulating  hill  and  dale,  varying  up  to  mountain  and  valley.  It 
is  everywhere,  except  a  few  peaks  of  the  highest  mountains,  covered 
with  a  dense  forest  of  the  finest  growth.  The  country  can  every- 
where be  penetrated  by  it^  streams.  Its  agricultural  capabilities, 
its  climate,  &c.,  are  described  in  Bouchette's  works,  in  Martinis 
British  Colonies^  and  other  authors.  The  country  is  by  them,  and 
most  deservedly  so,  highly  praised.  For  any  great  plan  of  emi- 
gration and  colonisation  there  is  not  another  British  colony  which 
presents  such  a  favourable  field  for  trial  as  New  Brunswick.  To 
17,000,000  of  productive  acres  there  are  only  208,000  inhabitants. 
Of  th%se,  11,000,000  acrQs  are  still  public  property.  The  rivers, 
lakes,  and  sea-coasts  abound  with  fish.  Alon^  the  Joay  of  Chaleurs 
it  is  so  abundant  that  the  land  smells  of  it :  it  is  used  as  manure ; 
and,  while  the  olfactory  senses  of  the  traveller  are  offended  by  it 
on  the  land,  he  sees  out  at  sea  immense  shoals  darkening  the  sur- 
face of  the  water.  The  present  limited  population  being  so  gene- 
rally engaged  in  the  pursuit  of  the  timber  trade  and  the  fisheries, 
there  is  the  richest  opening  for  agriculturists." 

Our  readers  will  bear  in  recollection  that  New  Brunswick,  to 
which  district  these  remarks  by  the  surveying  officers  specially 
refer,  is  only  one  portion  of  the  magnificent  extent  of  territory — 
some  of  it  continent,  some  of  it  island — embraced  by  the  ancient 
and  royal  Province  of  New  Scotland.  Kegarding  what  is  now 
called  Nova  Scotia,  the  appearance  of  our  first  article,  in  the 
number  for  July  last  has  led  to  the  publication  of  an  interesting 
and  valuable  series  of  six  letters  in  one  of  the  Glasgow  papers,  * 
and  now  published  in  another  form,t  on  the  climate,  the  soil  and 
agriculture,  the  fisheries  and  minerals,  &c.,  of  Nova  Scotia.  The 
author  of  these  letters  states  that,  having  resided  in  Canada,  New 
Brunswick,  and  Nova  Scotia,  at  various  seasons,  in  the  course  of 
several  years,  and  feeling  a  lively  interest  in  the  prospect  of  a 
well-regulated  system  of  emigration-r-which  would  most  unques- 
tionably conduce  greatly  to  the  advantage  of  both  Scotland  and 

*  See  the  Olaagow  Herald^  3d  September,  and  following  oumben,  to  the  7th 
Peoember  1849. 
t  Nova  Scotia,    By  Joseph  Outram,  Esq.,  price  8d.    Blackwood :  Edinburgh. 
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the  colonies — he  is  of  opinion  that,  "  In  point  of  soil  and  climate, 
Canada  is  not  to  be  considered  as  beK)re  New  Brunswick  and 
Nova  Scotia — which  last  are  much  better  adapted  to  the  constitu- 
tions of  Scotchmen.  Then  the  advantages  which  they  possess  in 
point  of  situation  are  eminent.  In  Canada,  the  navigation  is 
dosed  during  one-half  of  the  year ;  in  these,  commonly  called  the 
lower  provinces,  it  is  open  all  the  year  round.  Canada  is  at  a 
greater  distance  from  Great  Britain  than  a  considerable  portion  of 
the  United  States  is,  while  New  Bnmswick  and  Nova  Scotia  are 
nearer  than  any  other  point  of  the  American  continent ;  conse- 
quently the  voyage  is  shorter,  and  the  expense  of  freight  and 
passage  to  and  from  this  country  less.  In  mineral  wealth  they 
are  unquestionably  more  abundant  than  Canada.  But,  as  a  coun- 
try for  agricultural  emigrants,  I  venture  to  say  that  Nova  Scotia 
is  preferable  to  New  Brunswick.  For  the  accuracy  of  this  opinion, 
I  would  appeal  to  the  judgment  of  any  person  who  has  had  an 
opportunity  of  visiting  and  mspecting  these  two  provinces."  The 
wnter  of  this,  not  having  crossed  the  Atlantic,  is  unable  to  say, 
from  personal  observation,  whether  the  eastern  or  western  half  of 
New  Scotland  is  the  best.  But,  throughout  its  entire  length  and 
breadth,  the  vegetables,  crops,  and  fruits  of  England  grow  in 
abundance  and  perfection.  We  have  now  before  us  the  following 
testimony  by  an  intelligent  English  traveller,  who  twice  traversed 
the  country  between  the  Bay  of  Fundy  and  the  Bay  of  Chaleurs, 
in  the  summer  and  autumn  of  1846 — "  From  its  position,  soil,  and 
chmate,  I  consider  New  Brunswick  possesses  many  advantages  for 
emi^ants  over  Canada,  South  Australia,  and  New  Zealand ;  and, 
by  documents,  &c.,  I  am  prepared  to  prove  it.  In  the  counties  of 
Cfumberland,  Northumberland,  Gloucester,  and  Restigouche,  parti- 
cularly in  the  two  latter,  the  soil  cannot  be  siu-passed,  and  is  not 
equalled  by  any  that  I  have  seen  in  England  or  on  the  Continent. 
As  a  proof,  wheat  weighs  68^  lb.  to  the  bushel ;  and  at  the  agri- 
cultural show  at  Bathurst  the  average  was  66  lb.,  and  other 
E reduce  in  proportion.  The  climate  is  most  salubrious  and 
ealthy."  *  Finally,  upon  such  points  as  industrial  resources, 
natural  capabilities,  &c.,  we  cite  the  following  extract  from  the 
report  of  the  surveying  oflScers  : — "  No  portion  of  the  American 
continent  possesses  greater  productive  means  for  the  maintenance 
of  large  and  flourishing  communities.  An  almost  boundless  range 
of  the  richest  soil  still  remains  unsettled,  and  may  be  rendered 
available  for  the  purposes  of  agriculture.  The  wealth  of  inex- 
haustible forests  of  the  best  timber  in  America,  and  of  extensive 
regions  of  the  most  valuable  minerals,  have  as  yet  been  scarcely 
touched.  Along  the  whole  line  of  sea-coast,  around  each  island, 
and  in  every  river,  are  to  be  found  the  greatest  and  richest  fisheries 


*  Letter  from  J.  C.  Ord,  Esq.^  late  High-Sheriff  of  Yorkshire. 
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in  the  world.*  The  best  fuel,  and  tlie  most  abundant  water-power, 
are  available  for  the  coarser  manufactures,  for  which  an  easy  and 
certain  market  will  be  found.  Trade  with  other  continents  is 
favoured  by  the  possession  of  a  large  number  of  safe  and  spacious 
harbours ;  long,  deep,  and  numerous  rivers,  and  vast  inland  seas, 
supply  the  means  of  easy  intercourse,  and  the  structure  of  the 
country  generally  affords  the  utmost  facility  for  every  species  of 
communication  by  land.  Unbounded  materials  of  agricultural, 
commercial,  and  manufacturing  industry  are  there." 

Having  brought,  then,  upon  this  and  two  former  occasions,  a 
vast  variety  of  evidence  together  to  instruct  the  conclusion  that 
our  home  colonies,  on  the  banks  of  the  rivers  St  John  and  •  St 
Lawrence,  are  the  best  and  nearest  outlet  for  the  redundant  popu- 
lation of  Scotland  ;  and  having  traced  the  progress  of  the  Halifax 
and  Quebec  railway  and  colonisation  project,  from  its  rise  in  1845 
to  the  present  time,  we  now  proceed  to  ask.  In  what  way  do  these 
topics  bear  upon  the  general  interests  of  the  Scottish  people?  We 
reply,  that  this  projected  railway  between  Halifax  and  Quebec 
will  pass  over  several  hundred  miles  of  vacant  territory,  every  foot 
of  which  forms  portion  of  the  ancient  crown  domains  of  Scotland. 
It  will  pass  also  through  the  centre  of  two  and  a  half  million  acres 
of  ground,  midway  between  Bay  Vcrtd  and  Eestigouche  Bay, 
which  our  baronets  claim  in  compensation  for  the  150  baronies,  and 
regalities  of  16,000  acres  each,  which  either  actually  were,  or  (but 
for  the  intervention  of  the  civil  wars,)  would  have  (according  to 
their  patents)  been  assigned  with  their  titles.  On  these  twofold 
grounds,  and  the  necessities  that  abound  for  a  wide-spread  and 
regulated  system  of  emigration,  we  hold,  that  sufficient  public 
reasons  exist  why,  in  accordance  with  the  prayer  of  the  petition 
annexed,  some  one  or  other  of  our  fifty-three  representatives  in  the 
House  of  Commons  should  make  a  motion  during  the  present  ses- 
sion for  the  select  committee  wanted.  Take  the  map  of  New 
Brunswick — the  one  showing  the  explored  route  of  the  proposed 
trunk  railway,  as  laid  down  by  the  royal  engineers,  Captains 
Kobinson  and  Henderson — and  consider  what  would  be  the  bene- 
nti»  to  the  United  Kingdom,  to  British  North  America,  and  the 
.  ,.r^#1  ni  **^rg6?  which  would  flow  from  the  territory  it  will  oveiv 
irtou  ux^iu^  made  a  reflex  of  Scotland — a  Protestant,  monarchical, 
oyal  state.  Under  a  restitution  of  baronetage  rights,  a  central 
^'ty — which  in  honour  of  the  founder  of  the  order  might  be  named 
y  AMESTOWX  Royal — would  speedily  arise  near  the  junction  of  the 
r  »nga*  '^"^  ^^^  'R^'irxno  r^T-o*««5,  This  city,  which  in  half  a  centaiy 
•^nlr      .  .   r^' ..     1    -^     -  -i,.,  become  the  seat  of  the  hereditary 

t^^vording  to  Mr  Montgomery  Martin,  Newfoundland  has  contributed,  in  flah 

,v..^,  the  value  to  the  empire  of  about  L.200,000,000,  a  richer  wealth  than  the  South 

American  mines  yielded  to  Sp9*»       ^"'^  i^'^  Newfoundland  fisheries  are  not  richer 
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viceroy,  and  the  consolidated  government  of  all  British  North 
America  south  of  the  St  Lawrence,  of  a  territory  comprehending 
in  all  an  area  of  36,888,840  acres,  (twice  the  extent  of  European 
Scotland,)  of  which  a  total  of  24,088,623  acres  are  still  vacant.    It 
would  be  surrounded  by  a  hundred  and  fifty  Scottish  clans — one 
hundred  and  fifty  British  sheet  anchors  in  the  day  of  revolt — 
amongst  whom  would  be  found  a  high-spirited  landocracy,  an 
enterprising  tenantry,  and  a  contented  peasantry.      Further,  for 
the  first  time  in  the  history  of  British  colonisation,  the  germs  of  a 
monarchical  nation  woula  be  planted,  rather  replantedj  in  the 
western  hemisphere  in  those  humanities — religious,  educational, 
civil,  political — which  dignify  and  exalt  the  parent  state.      As  an 
ALmencan  statesman,  predicting  the  importance  that  would  one  day 
be  attached  to  the  junction  of  the  Atlantic  and  Pacific  by  means  of 
the  Nicaragua  project,  thus  observed : — "  On  broad  grounds,  this 
work  has  been  characterised  as  the  mightiest  event  in  favour  of  the 
peaceful  intercourse  of  nations  which  the  physical  circumstances  of 
the  globe  present  to  the  enterprise  of  man.     The  whole  world  is 
interested  in  this  work.      I  would  not  speak  of  it  with  sectional, 
even  national  feeling ;  but  if  Europe  is  indifierent,  it  would  be 
glory  surpassing  the  conquest  of  kingdoms  to  make  this  greatest 
enterprise  ever  attempted  by  human  force  entirely  our  own.       Can 
this  language  be. applied  to  an  undertaking  of  mere  commercial 
magnitude  ?  What,  then,  would  be  the  glory  consequent  upon  the 
realisation  of  a  design  which,  in  addition  to  transit  facilities,  of  a 
kind  which  would  bring  Great  Britain  and  China  within  a  thirty- 
days'  intercourse  with  each  other,  and  would  also  plant  at  every 
station  of  the  route  a  7'ejlex  of  Britain  ?  It  is  now  three  years  since 
his  Excellency  the  Lieutenant-governor  of  Nova-Scotia,  on  open- 
ing the  legislative  session  of  that  province,  thus  spoke: — "The 
period  at,  and  the  circumstances  under,  which  we  meet,  aflFord  me 
the  opportunity  of  recommending  to  your  continued  attention  an 
undertaking,  second  in  its  importance  to  none  which  has  ever 
engaged  the  notice  of  any  colonial  legislature  in  any  portion  of  the 
British   dominions.      I  allude  to  the  proposed  railway  between 
Halifax  and  Quebec,  which  will  constitute  the  most  important  link 
in  that  great  chain  of  communication,  which  may  be  destined  at  no 
remote  period  to  connect  the  Atlantic  with  the  Pacific  Ocean,  and  to 
conduct  to  a  British  seaport,  from  those  into  which  it  is  now  forced, 
that  vast  stream  of  trade,  not  of  our  western  possessions  alone,  but  of 
the  rich  and  extensive  wheat  and  grain-growing  districts  of  all  cen- 
tral America."   At  the  commencement  of  this  article  we  spoke  of  Mr 
Whitney  of  New  York's  similar  gigantic  plan.     That  idea  was  de- 
veloped in  this  country  some  three  months  posterior  to  the  time  when 
steps  were  first  adopted  by  Sir  R.  Broun,  in  the  city  of  London, 
to  set  a  company  on  foot  for  the  subject  upon  which  we  write. 
Mr  Whitney's  proposition  to  the  American  government  was,  that 
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it  should  give  him  a  strip  of  land,  sixty  miles  in  width,  across 
the  country  through  which  the  road  is  to  pass,  from  Missouri  to 
the  Pacific,  and  he  would  complete  the  road,  depots,  &c.  With 
this  offer  the  American  government  has  long  since  closed ;  and, 
to  use  the  words  of  a  United  States  print,  "  tne  child  is  now  bom 
who  will  live  to  see  one  continuous  line  of  railway  from  the  Atlan- 
tic to  the  Pacific."  Meanwhile  the  British  government  have 
allowed  about  four  years  and  a  half  to  elapse  since  the  receipt  of 
the  memorial  of  the  promoters  which  is  above  cited,  without  doing 
one  single  thing  beyond  that  which  half  a  dozen  clear-headed  men, 
with  a  map  before  them,  could  have  determined  upon  in  the  course 
of  one  hour.  The  pamphlet  by  Mr  Arthur  W.  Godfrey,  of  Hali- 
fax, Nova  Scotia,  on  the  subject  of  the  railway,  published  in  1847, 
contains  nearly  as  much  valuable  information  as  does  the  report  of 
the  surveying  officers.  And  that  pamphlet  is  only  one  of  many 
that  have  appeared,  in  addition  to  the  copious  details  collected  and 
put  in  circulation  by  the  promoters  themselves.  Amongst  these 
may  be  named  the  compilation,  in  1847,  by  the  Hon.  George  E. 
Young,  M.P.P.,  Halifax,  entitled  "  Articles  on  the  great  Colonial 
project  of  connecting  Halifax  and  Quebec  by  a  railroad,  and  ulti- 
mately the  Atlantic  and  the  waters  of  Lake  Huron;  with  an 
Appendix,  illustrative  of  the  cost,  mode  of  raising  the  capital,  and 
the  returns;"  and  the  recent  publication  by  Major  Robert  Car- 
michael  Smyth,  under  the  title — "  The  employment  of  the  people 
and  the  capital  of  Great  Britain  in  her  own  Colonies,  at  the  same 
time  assisting  Emigration,  Colonisation,  and  Penal  arrangements, 
by  undertaking  the  construction  of  a  great  National  Bailway  be- 
tween the  Atlantic  and  the  Pacific,  from  Halifax  Harbour,  Nova 
Scotia,  to  Frazer's  River,  New  Caledonia."*  From  these  docu- 
ments we  learn,  that  in  the  country  bordering  on  the  shores  of  the 
great  lakes  of  Canada,  not  including  the  British  provinces  below 
tfie  lakes,  there  are  nearly  six  millions  of  people  who  would  be 
brought  into  direct  intercourse  with  Great  Britain,  and  thus  a  vast 
reciprocal  trade  would  be  produced  between  the  Western  States  of 
America  and  Great  Britain.  We  also  learn  from  them  that, 
'whilst  the  distance  from  London  to  Canton,  pursued  by  ships,  is 
about  16,500  nautical  miles,)  the  distance  from  London  to  Halifax^ 
rom  thence  to  Quebec,  and  from  thence,  pursuing  the  most  direct 
iourse  to  the  mouth  of  the  Columbia  river,  and  across  the  Pacific 
Dcean  to  the  city  of  Canton,  is  between  9000  and  10,000  miles ; 
hat,  by  this  means,  the  Oregon  territory  would  rapidly  become  a 
lepot  for  traffic  with  the  isles  of  Japan,  the  Chinese  empire,  the 
.Australian  colonies,  and  all  Oceania,  embracing  a  population  of 
nearly  one  half  of  the  inhabitants  of  the  globe — -four  hundred  and 
'fty  million  souls  ;  and,  "  that  the  project  stands  no  longer  a  ques- 
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tion  for  debate,  or  of  narrow  or  sordid  calculations,  seeing  it  in- 
volves the  controlling  question  of  national  allegiance,  and  is  to 
settle  the  mighty  issue  whether  the  institutions  and  forms  of  local 
government  m  !Nova  Scotia,  New  Brunswick  and  Canada,  are  to 
continue  monarchical,  or  are  to  descend  and  be  republican."*  To 
recur,  then,  to  the  high  eulogium  of  Sir  John  Harvey,  just  quoted, 
as  that  was  spoken  to  a  handful  of  individuals,  representing  a 
population  less  than  that  of  Glasgow,  we  may  be  permitted  to 
observe,  that  taking  the  period  at,  and  the  circumstances  under, 
which  we  write  into  account,  the  Halifax  and  Quebec  railway  ana 
colonisation  project  is  second  in  its  importance  to  NONE  that  has  ever 
engaged  the  attention  of  the  Imperial  legislature.  And  why  so  ? 
Because,  as  a  frontier  means  of  defence  against  republican  ten- 
dencies and  aggression  in  the  western  hemisphere,  tne  right  con- 
struction of  this  railroad  will  prove  a  more  enduring  and  impreg- 
nable rampart  than  was  that  of  the  great  wall  of  China.  Be- 
cause, as  a  commercial  nexus,  it  will  bind  up  indissolubly,  in 
one  mighty  integral  monarchical  state^  the  scattered  component 
parts  of  maritime  Britain  on  both  sides  of  the  Atlantic.  Be- 
cause, as  a  colonisation  lever,  it  may  be  so  wielded,  on  the 
broadest  platform  of  the  New  World,  as  to  raise  up  to  comfort 
and  independence  the  million-masses  of  destitute  poor,  whose  con- 
dition alike  weighs  down  and  dishonours  the  old.  Because,  as 
a  pauper-farming  expedient,  it  may  be  so  prosecuted,  as  not  only 
progressively  to  write  "  Delenda  est  Inopia^^  upon  the  door-posts 
of  every  workhouse  in  the  land,  but  to  evade  circumstances  mili- 
tant against  order,  against  industry,  against  morality,  such  as 
silently  but  certainly  are  effecting  that  within  the  bounds  of  the 
British  islands,  which  Europe,  armed  and  at  our  gates,  would  fail  to 
accomplish.  And  finally,  because,  by  giving  free  scope  to  the 
expansive  energies  of  a  race  yet  destined  by  Providence  so  to  obey 
the  divine  commandment — "  Be  fruitful  and  multiply — ^replenisn 
the  earth  and  subdue  it,"  as  to  make  obedience  to  the  injunction  a 
blessing  instead  of  a  curse,  it  will  prove  the  handmaiden  to,  and 
the  harbinger  of,  that  coming  reign  of  goodwill  and  peace,  which 
is  to  exalt  the  closing  generations  of  man  in  the  transition  stage 
between  time  and  eternity,  which  it  •is  less  our  doom  than  our 
destiny  to  overpass. 

From  the  annexed  petition  it  will  be  observed  that  its  author 
points  out  a  mode  by  which  the  proposed  railway  may  be  laid 
down — and  the  vacant  territory  through  which  it  shall  pass  settled 
— on  the  same  principle  as  was  adopted  at  theplantation  of  Penn- 
sylvania— viz.,  by  an  issue  of  lana  notes.  To  accomplish  these 
conjoint  objects,  an  expenditure  of  three  to  five  millions  Is  needed. 
"  But,"  asks  Mr  Young  in  his  pamphlet,  "  can  this  outlay  effect 

*  Mr  YouDg. 


286  SCOTTISH  TRANSATLANTIC  INTERESTS. 

either  the  sober  judgment  of  her  Majesty's  ministers  on  the  one 
hand,  or  of  our  legislatures  and  people  on  the  other?  It  is  to 
secure  to  the  former  sovereignty  in  the  West;  fighting-ground  to 
curb  and  control  an  ambitious  and  haughty  rival;  a  growing 
nation  of  children  as  customers ;  a  home  for  surplus  population ;  a 
new  sanctuary  for  the  free  institutions  of  the  old  world ;  a  fresh 
field  for  practical  arts ;  another,  and  a  living  reflex  of  Ae  laws, 
literature,  science,  and  discoveries  with  which  our  ancestors  have 
illustrated  the  past  brilliant  history,  and  adorned  the  present  con- 
dition of  Europe :  and  on  the  other,  the  protection  ana  security  of 
the  British  flag — sympathy  with  British  interests,  the  glorious 
inheritance  of  British  freedom — the  life  and  impetus  of  her  inimi- 
table constitution;  a  preference  in  the  British  markets;  and  a 
friendly  brotherhood  and  relationship  in  all  she  is  yet  to  achieve." 
Again,  this  expenditure  is  demanded  at  a  moment  when,  according 
to  the  Limrpool  Mercury^  the  emigration  from  tlie  Mersey  last 
year  (1849)  amounted  to  the  extraordinary  number  of  153,902 
persons,  of  whom  no  less  than  147,745  went  to  the  United  States, 
and  only  4630  to  British  North  America.*  It  is  demanded  at  a 
moment  when  the  emigration  from  the  Clyde  last  season  exceeded 
that  of  any  former  year,  it  having  reached  to  a  total  of  14,986 
souls,  whose  destination  has  been  10,636  to  the  United  States, 
3391  to  Canada,  691  to  Australia  and  New  Zealand,  124  to  the 
Cape  of  Good  Hope,  and  144  to  the  East  and  West  Indies  if — at 
a  moment  when  the  Russian  government  is  seeking  a  loan  in  our 
money  market  of  .f  5,500,000,  for  which  4^  per  cent  is  offered ; — 
when  money  is  so  abundant  that  it  can  be  had  for  shortperiods  at 
2  and  1^  per  cent ; — when  the  bullion  in  the  Bank  of  England  is 
•^17,080,642,  being  ^441,327  in  excess  of  the  highest  sum  it  has 
ever  previously  reached.  J  Demanded,  when  the  Times  on  the  one 
side,  m  leading  articles,  is  attributing  the  lamentable  state  of  the 
Irish  people  to,  amongst  other  causes,  "  their  not  having  passed 
through  the  ordeal  and  discipline  of  the  regvlBX  feudal  system ;^^ 
and  when,  on  the  other,  that  great  organ  of  mammonism  is  opening 
its  columns  to  such  observations  as  these  — "  Hence  domestic 
miseries,  heart-rending  bankruptcies,  gentlewomen  left  by  insolvent 
rofliorg  to  boast  in  humbly  servitude  of  better  days,  ingenious 
youihs  thrown  upon  the  world  to  contend  with  it  in  the  spirit 
*^  bitter  foes.  Hence,  too,  the  starvation  that  glares  upon 
•«•  from  the  holes  and  comers  of  the  world — ^holes  in  which  men, 
^  omen,  and  children  labour  for  a  crust  through  the  long  hours 
•^  day  and  night,  that  some  prosperous,  sleek,  and  *  universally 
spected '  tradesman  may  minister  to  an  inhuman  lave  of  cheapo 
and  fatten  upon   the  flesh  and  blood  of  his  obscure  and 
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lielpless  fellow-creatures.      Enough  I  money-worship,  let  us  not 

deny  it,  is  a  national  sin,  and  he  deserves  well  oi  society  who 

makes  it  the  subject  of  his  written  thoughts,  whether  he  speaks  in 

prose  or  verse."  *     Demanded,  when  Lord  Lyttleton  is  lecturing 

upon  the  subject  of  the  colonies  to  the  people  of  Birmingham,  and 

is  showing  that  the  prevailing  evils  there  "  are  an  excess  of  the 

democratic  and  of  the  money-getting  principles j  but  that  there  is  yet 

ample  room  for  the  victory  of  good."  t     And,  finally,  it  is  demanded, 

when  we  are  told  that  ''just  now  the  best  argument  that  could  be 

imagined  for  any  conceivable  project  is,  that  there  is  leisure  to  do 

it— because  there  is  nothing  else  to  do."J 

Before  concluding  this  article,  there  are  some  specialties  in  the 
project  upon  which  we  write,  as  regards  Scotland,  to  which  we  wish 
pointedly  to  advert.    The  surveying  officers  have  observed  in  their 
report,  as  already  cited,  that  ''  for  any  great  plan  of  emigration 
and  colonisation,  there  is  not  another  British  colony  which  presents 
such  a  favourable  field  for  trial  as  New  Brunswick.   To  17,000,000 
of  productive  acres  there  are  only  208,000  inhabitants ;  of  these, 
11,000,000   acres  are  still  public  property."      From  a  general 
review  of  the  topics  brought  togetlier  by  us  in  this  and  the  two 
previous  papers,    entitled   "  The  Nova   Scotia   Question,"   and 
"  Scottish  Agricultural  Resources,  and  their  Neglect  in  the  West- 
em  Hemisphere,"  it  will  be  seen  that  we  propose  that  Scotland 
should  make  the  grand  work  of  settling  New  Scotland  an  enterprise 
peculiarly  her  own.     Does  the  fact  stand  out  in  history,  that,  by 
means  of  the  Ulster  Baronetage,  and  the  City  Livery  Companies 
of  London,  James  I.,  in  the  short  space  of  nine  years,  did  more 
"  to  establish  so  great  a  province  of  the  empire  as  Ulster  that 
should  more  and  more  flourish,  not  only  in  the  true  practice  of  reli- 
gion, civil  humanity,  and  probity  of  manners,  but  also  in  the 
affluence  of  riches,  and  the  abundance  of  all  things  which  contri- 
bute either  to  the  ornament  or  to  the  happiness  of  the  common- 
wealth," than  all  that  his  predecessors  on  the  throne  of  England 
had  efiected  by  the  bayonet  and  sword  during  the  four  hundred 
and  forty  years  which  had  elapsed  since  the  conquest  of  teland 
was  first  attempted?    And  is  there  one  man  in  Scotland  who  can 
deny  that  similar  great  results,  in  a  few  years,  would  flow  both 
to  the  colony  and  the  mother  country  from  the  restoration  of 
Scottish  Baronetage  rights,  and  the  discharge  of  Scottish  Baronet- 
age duties  ?     No  man  of  probity  and  sense — none  truly  desirous  to 
ameliorate  the  destitution  which  is  prevalent  throughout  the  length 
and  breadth  of  our  fatherland,  can  say  with  justice  that  any  valid 
reason  exists  why  the  views  of  those  that  direct  the  Baronetage 
movement  should  not  prove  triumphant.     Compare  with  such  mea- 
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sures  of  statesmanship  the  propositions  involved  in  the  ^^  Memo- 
randum and  Protest  placed  m  Earl  Grey's  hands  by  the  Com- 
mittee of  Scottish  Baronets,  embodied  in  our  second  article,  and 
the  propositions  involved  in  the  Petition  annexed  to  this,  and  then 
let  these  ranks  and  classes  in  Scottish  society  upon  whom  devolve 
the  maintenance  of  the  public  prosperity,  the  social  welfare^  and 
the  moral  improvement  of  the  nation,  well  consider  whether  they 
are  doing  their  duty  by  the  present  generation,  or  by  those  which 
will  succeed,  to  stand  aloof  from  such  a  practical  mode  of  dealing 
with  the  said  propositions  as  shall  render  them  productive  of  gene- 
ral good.  If  it  follows  that  the  restoration  to  our  baronets  of  two 
and  a-half  million  acres  of  soil  in  New  Brunswick  would  give  to 
them  collectively,  in  ten  years,  at  £5  per  acre,  no  less  a  sum  than 
£12,500,000  sterlings  every  farthing  of  that  money  will  be  well 
appropriated,  if  the  result  shall  be  the  re-creation  in  Scotland  of  a 
state  institution  which  shall  do  for  Scotland,  in  the  new  world^  that 
which  the  English  Baronetage  did  for  Ireland  in  the  old. 

We  make  this  remark  at  a  moment  when  a  paraj?raph  is 
making  the  round  of  the  Scottish  press,  to  the  efRect  that 
a  second  meeting  of  poor-law  delegates,  from  counties  and 
parochial  boards,  has  just  been  held  in  Glasgow,  the  chair  being 
filled  by  one  baronet — Sir  John  Maxwell  of  Pollock ;  and  the 
meeting  addressed  by  another — Sir  George  G.  Suttie.  Look 
into  the  Edinburgh  Almanac^  and  between  the  names  of  these 
^^ poor-law  delegates^''  there  will  be  found  those  of  thirty-seven 
otner  baronets,  beginning  with  the  letters  M,  N,  O,  P,  R,  and  S. 
Multiply  the  16,000  acres,  which  belong  to  each  of  these  baronets 
in  New  Scotland,  by  thirty-nine,  and  there  are  624,000  acres  of 
virgin  soil  within  eight  days'  distance  from  the  Clyde — a  quantity 
sufficient  to  make  twenty  new  parishes  of  3000  acres  each — ^upon 
which  county  and  parochial  boards  may  develop  their  pauper- 
farming  energies.  The  late  Lord  Metcalfe,  when  Governor-gene- 
ral of  Canada,  gave  to  Sir  Kichard  Broun,  and  the  promoters  of 
the  Halifax  and  Quebec  railway  and  colonisation  project,  this 
promise  in  reply  to  their  memorial  in  1845 — "  You  may  rely 
ipon  this  province  for  whatever  protection  and  aid  it  may  be  con- 
ustent  to  render  to  the  undertaking."  The  brother-in-law  of  Sir 
Tolin  Maxwell,  the  Earl  of  Elgin,  now  stands  in  Lord  Metcalfe's 
^hoes,  and  his  opinions  upon  this  matter  we  have  already  quoted. 
Vanld  there  then  be  any  impropriety  if  another  meeting  of  the  said 
/^ui-*aw  delegates  would  take  steps  to  make  the  whole  people  of 
Scotland  parties  to  such  proceedings,  during  this  session  of  par- 
lament,  as  shall  concuss  the  government  (should  it  be  needful) 
ato  an  equitable  adjustment  of  the  Baronet  Claim s-of-Right  ?  We 
^a--e  spoken  already  of  the  emigration  from  the  Mersey  for  1849 

f>'*  emigration  iv^^     he  Clyde  for  the  last  six  years  has  been 
|n^^*       T,i    8A.     f^fiftj  ;.    )«45,  .^445;  in  1846,  2820;  in 
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1847,   7728;  in  1848,  10,035;    in  1849,  14,968;   grand  total, 
42,554  souls.     Truly  we  may  say  "  vires  acquirit  eundo.''^     Of  the 
emigration  in  the  year  just  closed,  10,6*36  of  our  countrymen 
^vent  to  swell  the  population  of  the  United  States,  and  only  3391  to 
our  own  possessions  in  North  America.*     Under  the  banner  of  the 
l>aronets,  had  that  been  erected  on  the  fertile  plains  watered  by 
tlie  tributaries  of  the  Miramichi  river,  at  the  period  of  the  com- 
mencement of  their   proceedings,  the    frightful  ravages  of  two 
famine  visitations  would  have  been  mitigated  for  thousands  of  our 
l>oor,   loyal,  and  industrious   clansfolk;    and,   in  addition,  there 
would  have  been  formed  upon  that  key-stone  of  British  sovereignly 
<xnd  power ^  on  the  American  continent,  the  germ  of  a  community 
which  would  perpetuate  the  monarchical  institutes  of  Scotland  on 
that  rallying  point  whilst  time  endures.     We  have  lost,  however, 
some  irrecoverable  years — we  have  omitted  two  great  occasions — 
tor  doing  in  this  cause  what  it  is  all-important  to  accomplish.     Let 
us  hope,  however,  that  the  seeds  of  thought  planted  during  the  in- 
terval will  ere  long  spring  into  fioiition — it  is  not  such  seeds  that 
ever  produce  armed  bands. 

In  these  three  articles  the  writer  has  travelled  over  a  great 
variety  of  ground-^has  brought  together  many  statistical  facts — 
;ind  has  furnished  thought  for  all  classes  of  Scottish  subjects.  Writ- 
ing, as  he  professes  to  do,  for  the  specific  object  of  giving  an 
onward  impulse  to  the  steps  which  our  baronets  are  taking  for  the 
recovery  of  their  patrimonial  rights — it  may  be  thought  by  some 
of  the  readers  of  this  journal,  that  the  questions  he  has  handled 
scarcely  fall  within  the  scope  of  a  periodical  devoted  exclusively 
to  agriculture  and  matters  bearing  upon  it.  Before  closing  a 
series  of  communications  of  which  this  is  the  last,  he  may  be  per- 
mitted to  remark,  that  it  is  apathy  and  indifference,  more  than 
ignorance  and  shortsightedness,  that  obstruct  the  progress  of 
mankind.  Whoever,  then,  in  the  pages  of  any  publication,  daily 
or  quarterly,  propounds  that  which  is  calculated  to  break  up 
supinencss  and  negligence,  in  the  ranks  of  the  landed  aristocracy, 
is  more  or  less  a  public  benefactor.  The  writer  of  this,  without 
having  any  interest  in  a  foot  of  Scottish  soil,  or  even  receiving 
on  account  of  his  labours  so  much  as  the  price  of  the  shoe-leather 
which  he  expended  through  years  of  continuous  toil,  considers  he 
rendered  to  the  cause  of  British  agriculture  services  as  important 
as  those  for  which,  in  regard  to  manufactures,  one  leading  charac- 
ter has  pocketed  many  thousands;  and  whilst  that  gentleman 
was  as  yet  busied  with  his  looms,  another  was  occupied  with 
his  amusements,  and  a  third  was  engaged  in  writing  those 
novels  in  which  he  hounded  on  the  "  go-ahead  "  propensities 
of  the  power-loom  men,  the  writer  of  this  unfurled  the  standard 

*  See  GretfMck  Adtertiser,  15th  Jan.  1850. 
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of  the  agricultural  cause   in  the  once  regal  halls  of  Framlinc- 
ham — propounded  the  doctrine,   by  legislative  means,  "Ist,  Of 
a  liquidation  of  all  the  imposts,  affecting  the  price  of  food,  which 
constitute  rent,  over  and  bevond  that  portion  of  it  whidi  goes 
into   the  purse   of  the   landlord;     2d,  Of  an   alteration  in   the 
existing  system  of  acquiring  wealth — a  system  which  exceeds  in 
enormity  every  other  evil  that  bears  the  name  of  fraud ;  and  3d, 
Of  compensating  the  industrial  classes  for  that  capital  which  the 
operation  of  Peel's  monetary  act  of  1819  unjustly  abstracted;" — 
built  up  the  noblest  society  for  agricultural  encouragement  and 
protection  ever  founded  in  the  United  Kingdom ;  compelled  the 
mtroduction,  into  the  speech  from  the  throne  in  1836,  of  a  clause 
recognising  the  existence  of  that  overwhelming  distress  which  then 
threatened  to  engulf  landlords,  tenants,  and  labourers,  in   one 
common  destruction — and  procured  committees  of  both  houses  of 
parliament  to  investigate  the  causes  of  the  said  distress.     At  this 
moment  there  was  peace  in  all  the  cotton-spinning  border.     The 
com  laws  were  in  tull  operation.     Importations  of  foreign  grain, 
for  three  years  previous,  had  not  exceeded  82,346  quarters  in 
1833,  64,653  quarters  in  1834,  and  28,483  quarters  in  1835;  and 
yet  wheat  had  sold  for  36s.  per  quarter,  the  average  prices  during 
the  last  three  months  of  the  latter  year  being  respectively,  36s.  lid-, 
36s.  7d.,  and  36s.     Well,  then,  what  was  the  issue  of  this  great 
confederate  movement  of  all  the  classes  owning  allegiance  to  the 
British  plough  ?     We  will  answer  that  question  by  a  reference  to 
arithmetic.     The  income  of  a  society,  called  into  existence  to  watch 
over  the  interests  of  property,  calculated  to  be  not  less  in  value 
than  £3,258,910,810  sterling,  and  producing  a  gross  annual  return 
of  £539,036,201,  was,  for  the  first  year,  £948,  4s. ;  for  the  second 
year,  £512,  lis.  9d. ;  and,  for  the  two  last,  £306— in  all,  £1756, 
15s.  9d.     Contrast  these  with  the  subscriptions  placed  at  the  dis- 
posal of  the  League — first  year,  £14,000 ;  second  year,  £50,000 ; 
third  and  fourth  years,  £350,000— total,  £414,000.     The  writer 
of  this  article  can  say  experimentally  of  all  the  agricultural  move- 
ments, within  the  last  fifteen  years,  that  they  have  been  organised 
ion-entities.    .     .     .    Why  do  we  recall  these  sentiments  ?  to  give 
practical  effect  to  the  opening  observations  in  our  first  article,  which 
we  consider  will  bear  re-quotation : — "  In  times  such  as  these  of 
ree  trade,  of  financial  reform,  and  of  population  redundancy, 
^^^mmonwecU  concerns — new  and  old — will  Successively  arise,  im- 
.^riously  to  demand  the  general  regard.     Nationality  of  sentiment, 
long  dormant,  will-  again  perforce  predominate.      The   links   of 
^'^Hish  social  life,  of  feudal  attachments,  will  be  resoldered ;  and 
51  ^€»<;  questions  of  household  benefit,  of  universal  aggrandisement, 
vjll  concentrate  attention.     The  Menenmsea  of  the  19th  centuiy 
^lU  not  alt^^ether  labour  in  vain  to  convince  the  state  that  agn- 
iil+iirA  \9  ♦/    liP  ''y)dv  nnli"t;«  «  Sj^f  i\yp  ijelly  was  to  the  mutinous 
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members.  Nor  will  the  doctrine  prevail  that  *  man  lives  by  bread 
alone.'  And  certainly  the  movement  of  the  power-loom  school 
ivill  not  be  wholly  unblest  should  they  have  the  effect  of  stimu- 
lating each  rank  and  condition  of  men  more  fully  to  attend  to  their 
own  special  interests.  It  is  the  individual  wellbeing  of  classes  that 
makes  up  the  sura-total  of  aggregate  public  wealth.  To  the  im- 
providence of  classes  is  to  be  attributed  those  enormous  evils  in 
population-condition  which  form  the  master-difficulty  of  the  age 
m  which  we  live.  A  practical  disregard  of  the  golden  rule — 
*  Each  aid  tlie  others,'  has  led,  within  the  last  eighteen  months, 
to  all  the  revolutionary  convulsions  which  we  have  witnessed  in 
Europe.  Of  late  the  conflagration  of  a  neighbour's  home  has 
directed  attention  from  the  smouldering  embers  which  are  con- 
suming the  foundations  of  our  own.  But  let  us  now  take  heed  I 
At  this  moment  the  British  nation  is  engaged  in  as  stem  a  social 
conflict  as  that  which  overthrew  the  throne  and  the  aristocracy 
two  centuries  back.  Only  hitherto,  the  printing-press,  the  plat- 
form, the  hustings,  the  floor  of  St  Stephens  have  been  the  battle- 
field— and  tongues,  type,  ink,  paper,  the  weapons  of  warfare. 
What  will  be  the  issue  of  this  contest  of  opinions—of  tliis  struggle, 
this  jostle,  this  war  for  common  subsistence — is  what  no  man  livmg 
can  tell.  But  each  and  every  man  is  responsible  for  that  issue ; 
and  woe  be  to  all  should  it  not  prove  a  happy  one  1 "    .     .     .    . 

In  our  own  fatherland,  there  are  three  men  labouring  beyond 
their  fellows  to  do  for  their  country  and  their  kind  trans- 
cendant  acts  of  beneficence  and  patriotism.  We  refer  to  Sir 
Eichard  Broun,  who,  through  good  report  and  bad  report,  is 
engaged  in  impelling  forward,  with  tne  energy  of  a  fixed 
resolve  for  success,  the  Nova  Scotia  Baronetage  question;  to  the 
Rev.  Dr  Begg,  who  is  boldly  taking  the  field  against  those  promin- 
ent social  evils,  which,  unless  now  arrested,  will  destroy  the  whole 
framework  of  ocottish  life  and  worth ;  and  to  Mr  Isaac  Buchanan, 
whose  statesmanlike  opinions  upon  reciprocal  free  trade,  and  views 
on  currency,  will  not  be  dissented  from  by  any  who  desire  to  avoid 
colony  loss  and  imperial  destruction.  If,  then,  the  influential  bodies 
in  Scotland  with  whom  these  gentlemen  are,  or  ought  to  be,  respec- 
tively allied — namely,  the  landed  aristocracy,  the  Free  Church  ranks, 
and  the  mercantile  community — can  be  brought  together  and  made 
to  understand  their  relative  obligations  and  common  policy,  greater 
things  may  be  done  for  Caledonia,  within  the  space  of  the  last  one- 
half  of  the  19th  century,  than  all  put  together  which  has  been 
achieved  for  population  wellbeing  since  the  Union.  For  out  of  such 
an  intelligent  and  religious  confederation,  there  would  certainly 
arise  some  modem  Joseph,  who,  reversing  tne  worse  than  Egyptian 
bondage  system  of  "  making  bricks  without  straw,"  would  put 
cheap  money  as  well  as  cheap  com  into  every  man's  sack ; — some 
Chnstian-minded  Moses  who,  bridging  the  Atlantic  in  such  a  mann 
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as  not  to  make  it  a  Bridge  of  Sighs,  would  lead  forth,  from  our 
wjnds  and  alleys,  our  gaols  and  workhouses,  thousands  and  ten 
thousands  of  the  idle  and  impoverished,  to  occupy  the  spacious  and 
goodly  plains  of  our  inheritance  in  Scotland  in  the  western  world; — 
some  monarchical  Cromwell,  who,  breaking  up  the  lethargic  somno- 
lence that  prevails  in  high  hereditary  institutes,  will  breathe  new 
life  and  vigour  into  their  dry-bones,  to  the  end  of  their  exercidng 
an  enlarged  utility  throughout  all  the  future  generations  of  the 
British  race.  As  regards,  in  especial,  the  banner  of  the  colonisation 
cause^  we  feel  assured  it  will  not  go  backward.  And  shortly  we 
hope  to  see  it  surrounded  with  all  the  bright-minded  and  nigh- 
hearted  in  what  was  once  fondly  called,  and  will  again  be  called— 
"  the  Land  of  Cakes  and  Brother  Scots.''  What  a  noble  and 
glorious  nation  the  Scottish  people  will  become,  when  the  Atlantic, 
and  not  the  Tweed,  becomes  the  union-stream  of  monarchy.  The 
formation  of  this  great  proposed  highway  between  her  eastern  and 
her  western  capitals,  will,  under  the  auspices  of  a  paternal  Govern- 
ment, prove  an  exodus  for  the  destitute  of  our  compatriots  from  the 
slaughter-house  of  pauperism — for  the  over-laboured  white-slave 
from  those  manufacturing  lazars  where  the  billy-roller  and  a  ten- 
hours'  bill  are  the  presiding  genii — for  the  unemployed,  the  poverty- 
stricken,  the  oppressed  amongst  us,  from  a  tyranny  of  hunffer, 
nakedness,  disease,  wretchedness,  such  as  society  under  heatnen 
yoke  never  endured.  A  course  such  as  this,  by  a  threefold  com- 
bination of  mind,  means,  and  energy,  will  uphold  the  due  grandeur  of 
the  throne — will  illustrate  the  utility  of  an  important  section  of  our 
titled  nobility — and  will  maintain  on  its  ancient  relationships  the 
integrity  of  the  empire.  But  it  will  do  more  tlian  all  these.  It 
will  for  ever  obliterate,  so  far  as  our  British  North  American  pos- 
sessions are  concernea — the  disliked  word — emigration.  It  will 
diffuse  Great  Britain,  in  all  her  essentialities,  from  the  German  sea 
even  to  the  Pacific  Ocean.  And  within  the  mighty  bounds  of  this 
old  and  of  this  new  monarchy,  it  will  for  ever  cause  "  peacey  opulence^ 
and  prosperity''^  to  abound. 


COLONISATION. 

HALIFAX  AND  QUEBEC  OR  ANGLO-CANADIAN  RAILWAY  AND  COLONISATION 

PROJECT. 

T^  of  1  Petition  presented  to  the  House  of  Commons,  on  the  14^A  February 
1849,  ty  the  Right  Hon.  Lord  Marcus  Hilly  M.P* 

Sio  the  Honourable  the  Commons  of  the  United  Kingdom  in 
Parliament  assembled,  the  humble  Petition  of  the  Hon.  SiR 
^,iCHARD  Broun,  Bart., — 

^hr^i^Pih^ — That,  in  the  year  1833,  your  petitioner  presented  a 

'ak'^«   V-^rv,  1%.  c^i^  ^:„r  '^.i/c/*'""-  (^*  Tobn.  ^.B.,)  1 9th  December  18i9. 
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memorial  to  the  late  Earl  Grey,  then  First  Lord  of  the  Treasury 
and  Prime  Minister,  embodying  a  proposal  for  consolidating  the 
internal  elemental  transit  of  the  countiTj  and  making  the  convey- 
ance of  persons,  letters,  and  goods,  a  jomt  source  of  revenue  to  the 
state. 

That  this  proposal  was  urged  upon  the  attention  of  the  Grey 
administration,  on  [inter  alia)  the  n)llowing  grounds : — "  Because 
the  system  of  government  allowing  individusiLs  to  reap  the  enor- 
mous wealth  which  new  inventions  produce  has  been  highly  detri- 
mental to  public  wealth,  industry,  and  contentment ;  because  it 
would  provide  for  the  public  safety,  which  would  infallibly  be 
endangered  if  steam  locomotion  was  left  to  the  competition  of  rival 
companies ;  because  it  would  greatly  and  judiciously  extend  the 
patronage  of  the  crown,  without  compromising  the  rights  of  the 
subject ;  and  because,  by  progressively  admitting  of  an  extinction, 
not  conversion,  of  taxation,  it  would  diffiise  public  wealth  ana 
public  satisfaction." 

That  the  railway  legislative  principle  involved  in  the  proposal  sub- 
mitted by  your  petitioner,  was — 1st,  In  accordance  with  the  views  of 
Dr  Adam  Smith,  who  was  of  opinion  that  the  roads  of  a  country  would 
be  better  attended  to,  and  more  economically  managed,  were  they 
placed  under  the  control  of  the  government ;  it  was,  2d,  supported 
by  the  writings  of  Mr  Grahame,  who  lays  it  down  in  his  valu- 
able treatise  on  Internal  Intercourse^  that,  "  indeed,  were  it 
desired  to  frame  a  system  of  intercourse  purposely  calculated  to 
sap  and  destroy  the  prosperity  of  a  country,  no  aevice  more  effective 
for  that  purpose  could  be  suggested  than  that  of  carrying  on  internal 
communication  by  means  of  stock-jobbing  companies ;"  and  was, 
3d,  enforced  by  the  following  axiom  in  social  ethics,  which  was 
then,  as  it  is  now,  vindicating  its  supremacy, — "  a  proper  distribu- 
tion of  the  resources  of  a  state  is  absolutely  necessary  to  the  integ- 
rity of  its  existence,  because  the  neglect  of  it  must  terminate  either 
in  anarchy  or  despotism." 

That  your  petitioner's  proposition,  at  the  time,  received  the  sup- 
port and  advocacy  of  the  public  press  of  every  shade  and  complexion 
of  politics  ;  whilst,  fourteen  years  later, — viz.,  in  1847, — the  TimeSy 
in  a  leading  article,  has  observed,  "  There  are  certain  principles 
of  conduct  in  railway  matters  which  discussion  and  experience  have 
now  invested  with  the  unchangeable  attributes  of  truth,  and  which 
will  hold  good  under  all  governments,  and  in  all  countries  of  the 
world.  A  highway  should  be  for  the  good  of  the  public,  not  for 
the  profit  of  a  company.  The  primary  object  of  those  intrusted 
with  its  care  should  be  the  facilitation  of  traffic,  not  the  increase  of 
its  returns.  The  results  and  improvements  of  a  mighty  discovery 
should  successively  go  to  benefit  the  public,  not  to  swell  a  dividend. 
The  government  should  not  grant  or  not  lose  hold  of  a  power  so 
pregnant  with  all  the  mischiefs  of  monopoly ;  mischiefs  tne  more 
incalculable  from  the  magnitude  of  the  measure,  and  fifom  the  < 
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culty  of  foreseeing  the  abuses  into  which  authority  so  vast,  and 
opportunities  so  unexpected,  may  hereafter  develop  themselves. " 

That,  had  your  petitioner's  proposition  been  adopted  by  govern- 
ment and  acted  upon,  we  should  to-day  have  had  a  cheap,  rapid, 
well-regulated  state  system  of  railway  conveyance,  bringing  in 
yearly  to  the  treasury  a  larger  return  than  what  the  income-tax  pro- 
duces— the  railway  receipts  for  1848  being  £10,065,170,  one-naif 
of  which  is,  or  ought  to  be,  clear  profit.  Ten  millions  of  turnpike 
trust  debts  would  not  have  existed  wholly  unprovided  for.  We 
should  not  have  had  upwards  of  889  Railway  Acts,  the  passing  of 
which  has  exhausted,  session  after  session,  an  immense  proportion 
of  public  time,  and  entailed  under  the  one  head  of  parliamentary 
charges  alone,  expenses  which  have  varied  from  £950  to  £3000 
per  mile.  Railway  corporations  would  not  have  existed,  autho- 
rised to  expend  on  different  lines  sums  to  the  incredible  amount 
of  not  less  than  £350,000,000  sterling.  The  railway  mania,  and 
railway  panic,  of  the  last  few  years  would  have  been  unknown, 
causing  an  amount  of  ruin  and  bankruptcy  throughout  the  United 
Kingdom,  which  may  be  surmised  from  the  fact,  that  the  deprecia- 
tion of  railway  stock  about  the  middle  of  November  last  was 
then  estimated,  by  the  Manchester  shareholders,  at  upwards  of 
£120,000,000;  that  is,  one-sixth  of  the  national  debt.     Anew  and 

Eortentous  moneyed  power  would  not  have  sprung  up  in  the  state, 
aving  already  105  votes  in  the  House  of  Commons ;  nor  would 
a  system  of  acquiring  and  amassing  wealth  have  been  in  virulent, 
unmitigated  operation,  which  throws  far  into  the  shade  of  obliquity 
the  mammon  practices  which  have  come  down  upon  us  from  past  ages. 
That,  in  the  year  1845,  your  petitioner,  and  others,  brought 
under  the  attention  of  Sir  Robert  Peel,  then  prime  minister,  a 
project  which  contemplates  eventually  a  direct  line  of  steam-boat 
and  railway  communication  between  Great  Britain  and  Asia,  v(d 
the  British  North  American  Provinces,  but  which  project  in  the 
first  instance  is  limited  to  the  construction  of  a  railway  from  Hali- 
fax to  Quebec,  and  the  systematic  settlement  and  colonisation  of 
300  miles  of  vacant  crown  territory  in  Nova  Scotia,  New  Bruns- 
wick, and  Canada,  through  which  it  will  pass.  That  in  consequence 
of  further  steps  and  proceedings  in  the  matter  by  your  peti- 
tioner and  his  associates,  the  government  sent  out,  in  1846,  a  party 
of  engineers  to  examine  the  country  and  to  report  upon  the  same; 
and  that,  after  an  interval  of  two  years  and  a  half,  during  which 
the  said  surveying  party  has  been  engaged  in  this  service,  they  have 
recently  made  their  final  report  to  the  Colonial  OflSce  on  the  line. 

That  your  petitioners  and  others,  the  originators  of  the  project, 
are  now  engaged  with  the  work  of  forming  a  public  company  to 
carry  it  out ;  but  from  the  magnitude  of  the  undertaking,  and  in 
consideration  of  the  numerous  evils  that  would  necessarily  flow 
from  the  introduction  into  the  British  North  American  Colonies  of 
railwav  svstem  similar  to  what  prevails  in  the  mother  country, 
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they  have  submitted  to  ministers  certain  propositions,  the  adoption 
of  which  would  so  far  make  the  project  a  state  measure,  as  that 
government  would  have  a  direct  participation  in  the  management, 
patronage,  and  returns  of  the  company. 

That,  considering  the  want  of  confidence  felt  by  British  capitalists 
in  North  American  undertakings,  from  the  disaffection  produced 
in  the  colonies  by  free-trade  measures,  the  total  want  of  means 
possessed  by  the  inhabitants  to  execute  of  themselves  so  large  a 
public  work,  the  necessity  that  exists  for  a  constant  emigration 
from  the  United  Kingdom,  the  policy  of  introducing  such  a  regu- 
lated plan  of  colonisation  in  Nova  Scotia  as  originally  bounded, 
(which  comprehends  all  British  North  America  south  of  the  St 
Lawrence,)  as  shall  infuse  into  it  these  stable  elements  of  British 
society — a  landed  aristocracy,  a  yeomanry,  and  a  peasantry — it 
would  be  a  wise  and  judicious  thing  for  parliament  to  grant  to  the 
proposed  company  the  privilege  of  making  this  railway,  building  a 
central  town  miaway  between  Halifax  and  Quebec,  and  setthng 
such  territory  as  it  may  acquire  by  grant  or  purchase,  by  means  of 
land  notesj  on  the  same  principle  as  was  adopted  at  the  plantation 
of  Pennsylvania,  when,  to  cite  the  language  of  Hume  the  historian, 
"  the  land  itself,  which  was  the  principal  commodity,  was  coined 
and  passed  into  circulation." 

That  the  adoption  of  those  suggestions,  and  the  revival  of  the 
chartered  rights  and  privileges  of  the  baronets  of  Scotland  and 
Nova  Scotia,  within  the  provinces  named,  would  be  attended  by 
these  results :  it  would  diffuse  British  institutes,  British  society, 
and  British  feeling  over  that  part  of  our  colonial  empire,  which 
must  ever  be  the  arx  et  domicilium  of  British  sovereignty  in  the 
western  hemisphere ;  it  would  re-tie  and  ihdissolubly  unite  the 
loosened  bonds  of  the  mother-country  and  the  colony ;  check  the 
existing  system  of  making  wealth,  a  system  that  has  gone  far  to 
divide  society  into  two  extremes — usurers  and  paupers ;  and  ex- 
tend the  currency  by  making  land  a  standard  of  value  as  well  as 
gold  : — results  which  would  go  far  to  remedy  most  of  the  evils  in 
our  population  condition,  and  indefinitely  promote  the  opulence, 
prosperity,  and  peace  of  the  British  nation  on  both  sides  of  the 
Atlantic. 

That  the  interposition  of  the  Imperial  Parliament  in  this  matter 
is  the  more  loudly  called  for,  inasmuch  as  the  Colonial  Office  has 
for  some  time  past  been  acting  on  the  principle  that  the  British 
legislature  has  no  say  or  voice  in  the  disposal  or  administration  of 
a  single  acre  of  land  in  our  North  American  colonies,  the  same 
being  entirely  in  the  hands  of  the  local  executives ;  whereas  the 
due  location  of  the  unsettled  lands  in  these  colonies,  still  exceeding 
ninety  millions  of  acres  in  all,  is  an  unalienable  prerogative  of  the 
Crown,  and  so  within  the  legislative  supervision  and  control  of  the 
Imperial  Parliament.  Furtner,  this  interpretation  is  necessary,  in 
consequence  of  the  Memorandum  recently  placed  in  the  hands  of 
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the  colonial  minister  by  the  committee  representing  the  interests 
of  the  baronets  of  Scotland  and  Nova  Scotia,  askmg  two  and  a 
half  millions  of  acres  in  New  Brunswick  out  of  the  12,300,851 
acres  there  still  waste,  in  lieu  of  their  joint  territorial  plaims ;  and 
protesting,  until  such  time  as  the  said  claims  are  equitably  adjusted, 
against  the  sale,  grant,  or  disposal  of  any  of  the  unlocated  lands 
within  any  portion  of  the  royal  province  of  New  Scotland  as  origi- 
nally bounded. 

That  since  the  project  of  a  direct  steam  navigation  and  railway 
intercourse  between  G  reat  Britain  and  the  Canadas  suggested  itself 
to  your  petitioner  in  the  close  of  1844,  the  legislature  has  passed 
railway  bills,  in  1845,  for  £61,357,373 ;  in  1846,  for  £128,986,714 ; 
in  1847,  for  de38,007,233 ;  in  1848,  for  (about)  £14,000,000— 
total,  £242,351,320 ;  whilst,  within  the  same  space,  there  has  been 
an  unregulated,  unaided,  unprovided-for  emigration,  in  1845,  of 
93,501  souls;  in  1846,  of  129,851 ;  in  1847,  of  224,251 ;  in  1848, 
of  220,053— total,  of  687,656  souls.  ^ 

That  the  returns  made  by  the  emigration  officers  show,  that  of 
the  emigration  in  1847  upwards  of  25,000  persons  died  either  in 
the  passage  out,  or  immediately  after  landing;  whilst  the  mortality, 
under  similar  circumstances  in  1848,  exceeded  13,815 — an  amount 
of  national  blood-guiltiness  alone  exceeded  by  the  inordinate 
cupidity  which  the  above  railway  figures  display.  Further,  it 
appears  that  out  of  129,576  persons  who  emigrated  last  year  from 
the  port  of  Liverpool  to  America,  only  2066  settled  in  our  own 
colonies. 

That  these  statistics,  and  the  other  circumstances  above  adverted 
to,  render  the  policy,  justice,  and  humanity  of  the  practical  adop- 
tion of  the  suggestions  thrown  out  by  your  petitioner,  with  refer- 
ence to  the  project  in  question,  too  obvious  to  requ're  any  additional 
argumentative  observations.    Wherefore  your  petitioner  prays  your 
honourable  house  that  a  motion  may  be  made  for  returns  of  copies 
— 1st,  Of  the  memorials  to  the  prime  minister  in  1845,  and  to  the 
Queen  in  council  in  1846,  upon  the  subject  of  the  Halifax  and 
Quebec  Railway  and  Colonisation  Project,  together  with  the  memor- 
andum placed  in  Mr  Gladstone's  hands  whilst  colonial  minister; 
?d,  (if  the  report  of  the  examination  of  the  line  made  to  the 
^lonial    office   by  the   surveying   party  of  engineers; — and  3d, 
3f  the  memorandum  and  protest  placed,  in  Slay  last,  in  Earl 
J  ^y's  hands  by  a  deputation  from  tne  committee  of  the  baronets 
/    *j«f.flonrl  and  Nova  Scotia;  and  that  the  whole  of  these  docu- 
nu     v^..  icr  with  the  subject  matter  of  this  petition,  may  be 
,*errcu  for  the  consideration  of  a  select  committee  of  your  honour- 
j\q  Lniip/^  tr  -consider  and  report  thei    n^'tii^n  upon  the  same. — 

li.  Broun,  Bart. 
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THE  BEST  CULTURE  OF  BARLEY  IN  ENGLAND. 
By  Thomas  Rowlandson,  LiverpooL 

In  the  following  remarks  on  the  management  of  the  barley  crop, 
lie  reader  is  informed  that  the  writer  has  confined  himself  to  that 
uanagement  only  which  he  deems  the  best  adapted  for  its  profit- 
ible  cultivation.  The  mode  recommended  is  that  followed  in  some 
oi  the  best  cultivated  parts  of  Lincolnshire  and  the  eastern  counties 
of  England,  but  is  by  no  means  general  even  there. 

The  writer  is  afraid  that  the  description  of  opening  and  closing 
the  fuiTOws,  as  herein  described,  may  appear  somewhat  obfcure, 
the  English  not  having  any  term  to  express  that  double  operation, 
the  Scotch  having  a  particular  word  for  the  opening  of  the  furrow, 
(feering.) 

The  land  best  adapted  to  the  growth  of  barley  is  a  rich,  free, 
hazel-coloured  loam,  incumbent  on  a  subsoil  or  rock  which  is  suffi- 
ciently open  to  permit  the  free  egress  of  water.  The  soil  should  be 
at  least  of  moderate  depth,  notwithstanding  there  is  no  crop  grown 
by  the  farmer  that  will  succeed  so  well  on  light  lands  of  little 
depth  as  barley,  or,  when  once  the  ground  is  well  covered,  suffei*8 
comparatively  so  little  from  drought ;  whilst  not  so  obnoxious  to 
excessively  dry  weather,  no  cereal  crop  suffers  so  mui^h  from  the 
presence  of  stagnant  water.  In  barley  culture,  perfect  drainage  is 
therefore  a  si7ie  qua  non.  Next  to  loams  as  aescribed,  gravelly 
loams  and  sandy  soils,  such  as  the  well-known,  dark-coloured, 
sandy  lands  of  Norfolk,  are  well  adapted  to  the  growth  of  barley, 
provided  they  are  in  good  tilth.  In  moderately  dry  years  we  have 
seen  excellent  crops  of  barley  on  heavy  clay  soils :  such  soils  are 
not,  however,  naturally  well  suited  to  its  groMth.  Clays,  much 
mixed  with  calcareous  gravel,  or  chalk,  if  drained,  ai'e  well  fitted 
for  the  culture  of  this  crop :  the  latter  soil  would,  however,  be  per- 
haps more  properly  classed  as  a  stiff  calcareous  loam.  Chalks, 
downs,  and  wolds  will  yield  good  crops  of  barley,  provided  the 
succeeding  summer  be  moderately  showery,  and  the  soil  has  been 
previously  well  pulverised  and  in  fair  heart. 

Of  the  soils  enumerated,  no  one  is  so  obnoxious  to  the  growth 
of  barley  as  stiff  clays;  and  this  mainly  arises  from  the  difficulty  of 
getting  clays  into  that  finely  pulverised  state  which  barley  so  much 
luxuriates  m ;  and  if  too  finely  divided,  the  clay  is  apt  to  run  into 
a  compact  mass  on  subsequent  showers  of  rain  falling :  in  this  case 
the  prospect  of  a  good  barley  crop  becomes  annihilated.  If  the 
season  should  prove  so  far  favourable  as  to  permit  the  clay  being 
made  moderately  pidverulent,  (the  best  form  of  tilth  for  this  crop 
on  clays,)  and  a  lucky  seeding  time  follow,  a  good  crop  may  result ; 
notwithstanding  all  these  supposed  favourable  circumstances,  the 
quality  of  the  crop  is  likely  to  be  seriously  damaged  if  the  latter 
part  of  the  season  proves  wet,  as  in  such  cases  the  crop  continues 
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fnrti^n  for  a  lon^  timfr,  and  di^plars  no  symptoois  of  ripeniii^  during 
this  c/intiriuancx'  of  wet.  Clavs.  however  well  anined,  being 
naturally  diHitfj^d  Uj  retain  moisture,  in  conseanence  of  the  more 
abun^laiit  pn:rMence  of  alumina  therein,  render  then»  in  moiat  years 
advente  to  the  ^owth  of  barley.  Beans,  clover,  and  wheat  are 
the  Icj^imcH  and  cereal  adapted  to  clays — barley  is  the  cereal 
peculiarly  suited  for  porous,  li^t,  and  dry  soils.  Bog,  or  turf 
land  is  iU  suited  to  the  growth  of  barley,  for  a  similar  reason  tp 
that  assigiie^l,  on  taking  into  consideration  the  adaptation  of  days 
to  its  growth — viz.,  the  too  great  predisposition  in  wet  years  to 
retai/t  moisture,  in  consequence  of  the  capillaiy  attraction  ari^g 
from  the  minute  interlacement  of  the  roots  composing  the  staple  of 
thcMi  H^^ils. 

Prejfaration  of  the  Land. — Barley,  in  the  ordinary  course  of 
husbandry,  is  a  peculiarly  favoured  crop,  in  the  majority  of  instances 
Kuccecding  a  crop  of  turnips,  rape,  &c.,  which  has  been  previously 
eaten  off  by  sheep.  In  a  general  way,  however,  barley  is  made  to 
Hua^eed  turnips,  and  oats  rape  so  eaten  off.  It  is  not  an  uncom- 
mon |)ractic(;,  in  some  places  where  a  backward  state  of  husbandry 
cxiHts,  for  barley  to  succeed  a  fallow ;  in  others  a  crop  of  potatoes ; 
generally,  in  the  latter  case,  upon  a  poor  thin  soil,  which  has  not 
received  much  manure  for  the  potato  crop,  and  consequently 
d(;emed  too  poor  for  wheat.  We  shall,  in  the  first  place,  notice 
that  pra(*.tice  which  is  adopted  by  the  best  agriculturists. 

If  tlu^  turnip,  rape,  &c.  crop,  previously  eaten  off  by  sheep,  has 
IxM'.n  fj^rown  on  the  flat,  the  riages  ought  to  have  been  set  out 
prior  to  the,  gn^ni  crop  being  sown.  If  the  green  crop  has  been 
sown  in  drillH,  the  more  UHual  and  approved  manner,  the  first  pre- 

Siiriition  of  the  land  Hhould  commence  by  setting  out  the  ridges.  In 
oin^  thirt,  the  ploughman  should  take  two  light  poles,  11  feet  long 
eacli,  one  for  (^ach  end  of  the  ridges.  If  the  land  is  mieven,  three 
or  more  nohm  will  Ik«  nM|uired,  to  be  set  up  in  like  manner  on  the 
linn  <»f  Uie  furrow  intended  to  be  drawn  out.  These  poles  are 
tornuul  beacons,  and  should  be  exactly  11  feet  long  each. 
TheHr  hearoHH  Hhould  have  a  mark  exactly  in  the  middle,  so  as  to 
measurt^  A  feet  nml  a  half  from  the  side  of  the  field  where  the  ridg- 
inp;  bogiuH.     Tiiis  being  measured,  the  poles  are  set  up,  and  the 

Iklou^lnnan  proooods  to  draw  a  straight  turrow  to  the  opposite  end 
)oaron ;  whirli  being  done,  he  must  hie  his  horses  into  the  same  fur- 
row, and  turn  un  the  land  side.  This  is  called  opening  the  ridges. 
Thin  boing  ilono,  he  must  now  take  the  j>oles  and  measure  1 1  feet  from 
tho  bouoiui  wheiv  ho  originally  set  out,  and  thus  proceed  throughout 
tho  field.     TliO!»o  full  ridj::os  are  called  rounds  for  the  drilL     In 

iC\UHUsiiiod  farms  this  is  done  by  one  ploughman,  who  is  followed 
\v  another  who  oxivutos  tho  onlinary  ploughing.  When,  how- 
twor*  only  one  plough  can  W  usihI  at  a  time,  this  opening  of  the 
ri\l^'!i  silundd  be  conipletod  thnmgbout  the  entire  field  prior  to 
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proceeding  with  the  next  operation.  Where  a  choice  exists,  the 
opening  of  the  ridges  should  always  be  given  to  the  best  plough- 
man on  the  farm. 

The  ridges  being  opened,  the  second  plough  proceeds  to  close 

them.     This  is  done  by  commencing  at  the  same  side  of  the  field, 

and  same  end,  at  which  the  previous  ploughman  commenced  opening 

the  ridges,  and  is  accomplished  by  going  over  the  same  lines  that 

were  gone  over  by  the  preceding  ploughman  in  opening  the  ridges. 

In  doing  so,  however,  the  second  ploughman  must  always  turn  his 

horses  sharp  oflf  at  every  furrow,  and  set  the  plough  of  sufficient 

depth    to   turn   over  the   soil   4    inches   below  the  furrow-slice 

turned  over  in  opening  the  ridges,  as  previously  described.    By  this 

means  the  right  and  left  furrows  are  returned  to  their  original 

position,  with  a  new  furrow-slice  on  the  top  of  them.     In  this  way 

the   whole   of  the   land   becomes   softened.      The   last-described 

operation  is  called  "  closing  the  ridges."      The  ploughing  now 

proceeds  in  the  ordinary  manner,  taking  a  furrow-slice  of  an  even 

depth  of  4  inches  until  he  arrives  at  the  last  turn  or  bout,  which 

will  be  at  the  sixth  or  seventh  round,  according  to  the  width  of  the 

furrow-slice  taken.    At  this  round  it  is  usual  with  a  good  workman 

to  take  a  furrow  not  more  than  3  inches  deep  on  the  land  side,  in 

order  to  prepare  for  taking  up  the  next,  or  what  is  called  the  mould" 

furrow.     The  mould-furrow  is  taken  up  by  setting  the  plough  2 

inches  below  the  level  of  the  land  forming  the  sole  of  the  previous 

furrows,  which,  with  the  1  inch  of  soil  left  above  the  level  on  the 

land  side,  will  foim  a  furrow  3  inches  deep,  which  is  thus  taken 

up  by  the  plough  going  over  the  same  ground  as  it  did  in  taking 

up  the  last  furrow  of  the  round  on  the  land  side.     Care  must  be 

taken  that  these  mould-furrows  are  all  taken  up  one  way  of  the 

field :  the  ploughman  thus  proceeds  throughout  the  field.     A  neat 

farmer  will  take  care  that  tne  ploughing  is  continued  close  up  to 

the  hedges  or  ditches;  and  where  the  plough  cannot  conveniently  be 

used,  he  will  have  such  places  dug  up,  so  that  no  weeds  will  grow. 

This  gives  field-culture  all  the  neatness  of  a  garden :  the  additional 

crop  will  pay  for  the  extra  culture.     Nothing  is  more  unsightly, 

and  gives  the  appearance  of  slovenly  farming,  than  thistles  and 

weeds  growing  at  the  sides,  and  on  broad  dirty  headlands.     The 

preceding  particulars  being  carefully  attended  to,  and  executed  by 

a  good  workman,  the  ridges  will  appear  of  an  equal  width,  and 

present  a  neat  appearance.    The  ploughing  having  been  performed, 

the  ridges  must  be  broken  down  the  first  fine  weather,  with  good 

harrows.    According  to  the  nature  of  the  season  and  land,  this  will 

require  two  or  three  bouts  up  and  down  the  ridges.    Some  light 

barley  lands  will  break  down  at  once.    On  this  point  the  farmer 

will  of  course  rely  on  his  own  experience,  it  being  impossible  to 

give  instructions  on  this  matter  for  all  soils  and  all  seasons.    The 

weight  of  the  harrows  required  will  also  depend  on  the  same  cir- 
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cumstances.   Light  haiTOws  ai-e  commonly  used  for  this  purpose.   If 
requisite,  they  can  be  weighted.   Whatever  weight  may  be  deemed 
necessary,  two  or  more  ought  to  be  yoked  together,  and  the  horses 
yoked  to  the  harrows,  one  to  the  comer  of  each.     The  horses  are 
to  walk  up  and  down  the  furrow,  each  horse  in  separate  furrows, 
particular  care  being  taken  by  the  harrowsman  not  to  let  the  horses 
walk  on  the  pulverised  soil ;  as  on  some  lands,  wherever  the  horses 
place  their  feet,  the  soil  sets  like  mortar,  and  when  dry  weather 
occurs,  will  be  found  so  hard  that  the  roots  of  the  grain  cannot 
penetrate  through  such  places. 

The  soil  being  so  far  prepared,  it  is  in  fit  order  for  the  drill.  It 
may  be  here  incidentally  observed,  that  the  management  of  the 
drill  is  not  so  well  understood  by  farmers,  even  in  counties  where 
the  drill  is  much  used,  as  by  their  labourers ;  and  still  less  is  the 
mode  of  using  this  valuable  implement,  about  to  be  described, 
known  through  the  major  part  of  the  kingdom.  In  order  to  keep 
the  horses,  in  drawing  the  drill,  from  treading  on  the  pulverised 
soil,  the  shafts  of  the  drill  should  be  placed  on  the  sides,  for  which 
purpose  bolt-holes,  bolts,  and  fittings  are  purposely  prepared,  so 
that  the  horses  can  walk  along  the  furrows.     For  carrying  out  this 

Sioint  efficiently,  the  horses  are  harnessed  one  before  the  other. 
Tor  barley,  the  coulters  of  the  drill  should  be  set  6  inches  apart. 
Sufficient  weight  must  be  placed  on  the  drill  to  press  the  coulters 
2  inches  deep  into  the  soil,  there  to  deposit  the  seed.  Care  must  be 
taken  that  the  seed  is  not  placed  deeper :  twelve  pecks  of  barley 
per  acre  is  a  sufficient  quantity  of  seed  with  the  drill.  The  drilling 
being  finished,  it  must  be  followed  with  a  pair  of  light  harrows, 
yoked  together,  as  before  mentioned ;  to  cover  the  seed,  the  horses 
in  all  cases  walking  down  the  open  furrows.  In  order  to  carry  away 
the  surplus  water  as  quickly  as  possible,  a  plough,  drawn  by  one 
horse,  should  pass  along  every  furrow  that  separates  tlie  ndges, 
opening  the  stream  as  deep  as  may  be  deemed  convenient  or  useful, 
whether  the  land  has  been  thorough  drained  or  not.  Opening 
the  furrows  in  order  to  carry  off  the  surface-water  is  necessary  in 
barley  culture,  as  excess  of  moisture  is  obnoxious  to  the  growth  of 
barley  more  so  than  any  other  of  the  cereals.  The  body  of  the 
field  having  been  thus  attended  to,  the  headlands  must  be  treated 
in  a  shnilar  manner ;  after  which  the  field  will  present  the  aspect 
of  garden  culture,  the  ridges  and  drills  appearing  in  straight  and 
equidistant  lines,  forming  a  handsome  appearance  from  the  time 
the  seed  is  covered  until  it  is  fit  for  the  sickle.  Some  persons  are 
of  opinion  that  the  land  is  too  hard  for  barley  after  a  green  crop 
has  been  eaten  off*  by  sheep.  If  so,  it  will  generally  be  foimd  to 
occur  in  such  cases  on  stiffisli  clays  and  marls — land  not  naturally 
adapted  to  barley,  and  which  can  more  profitably  be  sown  with 
wheat,  beans,  or  oats.  Where  two  ploughings  are  deemed  a  neces- 
sary preparation  for  the  barley  crop,  the  ridges  may  be  formed  by 
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the  ordinary  gathering  mode,  the  subsequent  operations  of  harrow- 
ing, drilling,  &c.  being  executed  in  the  manner  previously  described. 
This  remark  also  applies  to  sowing  barley  after  a  fallow.  The 
bulk  of  the  farmers  of  Great  Britain  do  not  use  the  drill,  but  sow 
the  seed  by  hand.  To  such,  however,  the  directions,  with  respect 
to  ploughing  and  harrowing,  equally  apply,  and  may  be  advan- 
tageously adopted.  The  benefits  arising  from  the  practice  recom- 
mended is,  that  the  whole  of  the  laud  is  made  light  and  porous  for 
the  reception  of  the  seed.  In  harrowing  and  drilling,  the  horses 
are  entirely  kept  from  treading  on  the  fresh  tmiied-up  soil,  with 
the  sHght  exception  of  the  land  horse  partly  treading  on  one  side 
of  the  ridge  in  taking  up  the  mould-turrow.  A  very  neat  fanner 
obviates  this  by  taking  up  the  mould-furrow  with  a  single  horse. 
When  the  last-named  mode  is  adopted,  the  operation  is  perfect. 

As  barley  usually  follows  a  greeii  crop  that  is  consumed  on  the 
land,  it  is  rarely  requisite  that  any  additional  manure  needs  to  be 
given.  When  barley  follows  a  naked  fallow  on  poor  land,  it  may 
require  a  dressing.  In  such  case  it  can  be  given  either  broadcast  or 
by  the  drill.  A  broadcast  top-dressing  is  the  best  mode.  This,  how- 
ever, will  gi'eatly  depend  upon  the  manure  employed.  If  farm- 
yard manure  is  used,  it  ought  to  be  ploughed  in  shallow. 

Advantages  and  risks  of  early  sowina, — Farmers,  who  have  been 
sufficiently  observant  in  following  their  vocation,  can  have  but  one 
opinion  on  this  subject — viz.,  that,  as  a  general  rule,  on  what  are 
technically  called  barley  lands  the  advantages  of  early  sowing 
greatly  preponderate  over  late  seeding.  Only  on  one  kind  of  land 
is  late  sowing  comparatively  advantageous — viz.,  stiff  soils ;  and  as 
these  soils  are  not  naturally  adapted  to  the  growth  of  barley,  their 
consideration  might  fairly  be  left  out  of  the  question.  As,  how- 
ever, the  physical  circumstances  connected  with  the  prejudicial 
effects  which  may  occur  to  the  barley  crop,  if  sown  at  an  early 
period  of  the  season  on  stiff  soils,  are  calculated  indirectly  to  explain 
tlic  reason  why  it  is  injudicious  on  sown  lands  to  sow  barley  early, 
we  will  here  enter  on  the  subject.  It  has  already  been  stated  that 
barley  grows  best  on  a  light,  open,  friable  soil.  On  the  other  hand, 
it  is  well  known  that  it  is  exceedingly  difficultto  convert  stiff  clays 
and  marls  into  that  fine  pulverised  state  which  is  adapted  to  tne 
growth  of  barley.  Or  if  the  season  is  so  favourable  as  to  permit 
this  being  done  at  an  early  period,  the  chances  are,  that,  befor^^e 
barley  has  attained  sufficient  strength  to  push  its  roots  into  the  stiff 
soil,  the  whole  will  run  together  into  a  mass,  through  the  rains 
which  fall  before  the  genial  growing  weather  of  April  and  May 
aiTives.  Should  such  land,  from  the  circumstance  named,  "  set 
before  the  grain  has  penetrated  the  soil,  the  chances  are  greatly 
against  its  ever  effectually  germinating ;  for,  whilst  there  is  no  grain 
that  springs  up  so  quickly  as  barley  after  sowing  under  favourable 
circumstances,  there  is  none  that  perishes  or  suffers  so  much  under 
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unfavourable  ones.  If  tlic  latter  occur,  the  cousequences  are  seen 
in  a  deficiency  of  plant,  which  is  not  adequately  made  up  by 
"  tillering  out."  In  fact,  if  very  dry  weather  sets  in  after  the  clay 
has  run  together,  the  barley  will  not  tiller  at  all,  the  result  being 
a  deficient  crop.  Under  favourable  circumstances,  excellent  crops 
of  barley  can  be  obtained  on  heavy  soils.  These  circumstances  con- 
sist in  sowing  barley  about  the  two  first  weeks  of  April,  when 
sufficient  rain  almost  invariably  falls  to  promote  the  growth  of  the 

Elant,  yet  nof  sufficiently  heavy  to  cause  the  land  to  set.  When 
arley,  sown  on  strong  land,  has  once  got  about  a  foot  high,  it  is 
pretty  well  out  of  danger  from  the  weather,  as  it  will  generally  find 
sufficient  moisture  in  clays  and  other  stiff  soils  adequate  to  its 
growth,  even  if  drought  sets  in.  Undrained  stiff  soils  always  set 
easier  by  a  superabundance  of  rain  than  similar  soils  drained.  Such 
impermeable  soils  ought  never  to  be  sown  with  barley.  If  undrained, 
the  disadvantage  of  sowing  barley  late — that  is,  the  latter  end  of  April 
and  beginning  of  May — on  stiff  soils  is,  that  if  the  autumn  proves 
wet  and  unfavourable,  the  crop  remains  green  so  long  that  it  will 
run  serious  risks  of  beinff  laid,  getting  discoloured,  and  eventually 
having  to  be  gathered  m  an  immature  state.  On  open  soils,  in 
fair  tilth,  barley  may  advantageously  be  sown,  commencing  in  the 
last  week  of  February,  and  ending  about  the  21st  of  March.  If 
the  succeeding  season  proves  dry,  no  seed  time  is  so  &vourable  as 
the  time  named,  for  in  that  case  a  good  crop  may  be  calculated  on 
in  the  July  following.  If  the  season  proves  wet,  the  earlier  sown 
may  perhaps  suffer  through  deficiency  of  plant.  Barley  suffers 
creatly  by  excess  of  moisture — nothing  from  frost.  The  damage 
done  to  barley,  and  so  frequently  attributed  to  frost,  will  be  found, 
on  strict  investigation,  to  be  due  to  excess  of  moisture ;  as  what  can 
possibly  be  more  injurious  to  a  grain,  otherwise  so  delicate  in 
its  earlier  stages  of  growth,  than  growing  in  a  soil  continually 
saturated  with  water V  When  a  smart  frost  occurs,  on  a  soil  so 
situated,  doubtless  the  frost  aggravates  the  injurv  caused  by  the 
superabundance  of  moisture ;  but  if  the  land  hacf  been  compara- 
tively dry,  the^  frost  would  have  proved  innocuous.  To  escape 
extremes,  any  danger  arising  from  too  early  sowing,  or  too  late, 
on  fine  warm  barley  lands  in  good  heart,  on  an  avera^  of  years, 
the  best  time  of  sowing  will  be  found  to  be  duringthe  last  week  of 
March  and  the  first  week  of  April ;  but  the  common  practice  on 
such  land  is  not  to  sow  barley  until  mid  April — often  in  May ;  and 
I  have  known  good  crops  obtained  which  were  sown  the  first  week 
in  June ;  but  when  sown  late,  there  arises  great  danger  to  the  crop 
from  an  unfavourable  autumn.  For  sowing  barley,  the  following 
general  rules  may  be  laid  down — viz..  On  light  gravels  and  sands, 
in  moderate  tilth,  and  from  which  the  water  freely  passes  away,  as 
early  sowing  as  the  last  week  in  February  and  the  beraming  of 
March  is  to  be  recommended.   Barley  so  sown  will,  in  a  nkvomM>ly 
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dry  season,  be  fit  for  cutting  in  the  middle  of  July.*  If  an  unfavour- 
able season,  it  will  be  ready  to  cut  the  first  fine  harvest  weather. 
By  sowing  early  on  these  soils,  it  gives  the  grain  the  opportunity 
of  maturing  at  a  period  of  the  year  when  the  sun  is  at  its  highest 
and  most  maturing  power.    If  sown  late  on  such  soils,  the  harvest  is 
retarded  to  a  late  period,  when  the  sun  has  less  maturing  power,  in 
consequence  of  which  the  grain  becomes  shrivelled.  As  a  general  rule, 
within  moderate  limitation,  it  may  be  laid  down,  that  in  proportion 
to  the  fertility  of  the  soil,  whether  natural  or  produced  artificially, 
the  sowing  of  barley  may  be  delayed  with  advantage  until,  and  may 
be  continued  through,  the  month  of  April,  by  which  means  the  crop 
will  occupy  the  ground  only  during  the  very  best  part  of  the  grow- 
ing season,  though  we  have  always  seen  the  best  crops  obtained 
which  have  not  been  sown  later  than  the  last  week  in  March.  We 
have  always  conceived  it  a  great  object  to  get  the  barley  harvested 
during  the  month  of  July;  and  in  moderately  dry  years  this  can 
always  be  done  by  sowing  early;  and,  if  not  in  July,  certainly  early 
in  August.    In  addition  to  the  advantageous  circumstances  under 
which  the  grain  will  in  general  ripen  at  these  periods,  a  further 
benefit  is  derived  by  having  the  harvest-work  divided,  as  early- 
sown  barley  will  always  be  ready,  except  under  few  and  peculiar 
circumstances,  previous  to  the  wheat.  It  will  by  this  means  be  found 
in  general  to  tall  at  the  slack  season,  between  the  hay  and  wheat 
harvest.     If  clover  and  grass  seeds  are  sown  with  the  barley,  a 
greater  autumnal  produce  of  the  former  will  be  obtained;  or,  if  sown 
naked,  it  will  permit  a  stubble  crop  of  turnips  or  rape  to  be  obtained, 
in  the  majority  of  years.   The  average  meteorological  circumstances 
of  the  district  where  barley  is  sown,  ought  always  to  be  taken  into 
consideration  in  deciding  upon  early  or  late  sowing;  and  this  average 
ought  to  be  made  on  observations  continued  over  a  long  series  of 
years — not  less  than  twenty,  if  possible — as  some  districts  vary 
from  others  as  to  the  period  when  the  rainy  and  stormy  weather 
occurs,  that   is  usually  attendant  on  the  vernal   and   autumnal 
equinoxes  and  the  summer  solstice.     This,  in  conjunction  with  the 
length  of  time  which  a  crop  takes  to  ripen  on  an  average  of  seasons 
on  particular  soils  in  different  districts,  in  a  medium  state  of  til- 
lage, can  only  be  arrived  at  by  careful  attention.      The  main 
thmgs  to  be  avoided  are,  on  clay  soils  not  to  expose  the  crop  to 
the  chance  of  heavy  rains  in  the  spring,  and  not  to  sow  it  so  late 
that  it  will  continue  green  in  autumn,  as  barley  sown  on  stiff*  soils, 
at  a  late  season  in  the  spring,  is  very  liable  to  continue  green  to 
a  late  period  of  the  year,  if  the  season  proves  dropping.     The  only 
objection  to  sowing  barley  very  early  on  fine  rich  soils  is,  that  it 


*  I  have  reaped  barley  in  a  forward  season  by  the  middle  of  July;  and  in  some  of 
the  sheltered  yalleys  in  the  mountainous  districts  of  Caemarronshire,  it  has  been  out 
as  early  as  the  10th  of  July. 
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may  be  pushed  too  forward  before  the  hot  weather  sets  in.  On 
these  points  experience  can  be  the  only  guide.  It  may,  however, 
be  stated,  that  when  one  acre  of  barley  suffers  in  consequence  of 
early  sowing,  five  hundred  suffer  through  being  sown  too  late. 
This  remark  applies  particularly  to  light  sands  and  gravels  not  in 
very  good  heart.  On  such  lands  late  sowing  is  particularly  objec- 
tionable, for,  if  dry  wcatlicr  iuimediately  follows  the  sowing,  tlie 
crop  will  prove  stunted,  and  scarcely  worth  gathering.  If  the 
season  is  cold,  and  the  harvest  unfavourable,  the  crop  will  liave 
scarcely  time  to  ripen,  and  when  gathered  will  be  wortii  little.  As 
instances  of  the  benefit  of  early  sowing,  we  may  mention  what 
has  occurred  in  our  own  practice.  Fifteen  acres  of  barley  were 
sown  after  turnips  on  the  last  week  of  February  ,•  crop  cut  first 
week  in  July ;  and,  as  regards  quantity  and  quality,  equal  to  any 
ill  the  neighbourhood.  Seven  acres  in  another  year  on  poor 
gravelly  soil,  sown  17th  March — spring  cold  and  ungenial  until  the 
latter  end  of  April ;  very  favourable  the  fii'st  week  in  May,  after 
which  no  rain  fell  for  several  weeks — crop  reaped  the  10th  July;  all 
the  barley  sown  in  the  nciglibourhood  after  the  27th  April  was  a 
complete  failure.  Corresponding  with  the  preceding  remarks  are 
the  observations  of  the  writer  of  the  Bedfordshire  Survey^  1808, 
who  states : — 

The  barley  seed-time  on  the  clays  begins  as  soon  as  the  land  has  become  suffi- 
ciently dry  in  the  furrow,  and  which  usually  happens  at  the  beginning  of  April. 
Much  depends  on  the  state  of  the  weather,  as,  if  wet  falls  immediately  after  sowing> 
on  binding  or  rosiny  land,  or  such  as  is  inclined  to  run  into  a  battery  state,  the  shoots 
of  the  barley  are  unable  to  break  the  inorustatioif  on  the  surface. 

The  time  of  sowing  on  light  soils  depends  on  the  turnips  being  cleared  off.  It 
has  varied  from  the  middle  of  February  to  the  end  of  May,  but  it  usually  occupies 
the  whole  of  April.  Early  sowing  is  supposed  advantageous  to  the  crop,  in  allowing 
time  for  a  gradual  aud  regular  growth  ;  and  there  is  little  doubt  thai  early-fowm 
crops  ftoald  prove  Hu  most  valuable  at  harvest,  in  case  the  weather  prove  fiavonraUtf 
at  the  first  stages  of  their  growth.  The  effects  of  rain  aud  frost  seem  less  injurious 
to  barley  on  warm  soils  than  on  such  as  are  more  retentive  of  vet,  A  sandy  field  was 
sown  with  barley  at  Lidliiigtun  in  February  1799,  and  soon  after  it  was  sown  a  fall 
of  snow  covered  the  ground  for  some  weeks.  It  was  predicted  that  the  barley  would 
be  chilled  and  perished,  but  it  produced  a  good  crop,  which  was  ripe  as  soon  as  the 
wheat,  aud  carted  from  the  field  previous  to  the  ever-memorable  hailstorm  of  the 
19th  August  1800. 

It  appears,  from  other  observation?,  that  early  sowing  (as  in  March  or  the  begin- 
ning  of  April)  is  advantageous  on  sandy  soils,  as  the  barley  becomes  established  in 
the  ground  at  a  time  when  the  weeds  do  not  vegetate  so,^eely  as  is  the  case  in  May. 
Add  to  this,  there  is  mnch  to  apprehend  on  the  part  of  the  barley  in  a  dry  springs 
while  the  golds  and  other  weeda  quickly  gain  an  ascendency,  to  the  ruin  of  the 
crop. 

The  golds  here  alluded  to  are  a  serious  annoyance  to  the  farmer 
in  the  Roothings  of  Essex.  It  is  a  parasitic  plant,  and  difficult  to 
destroy.  Very  early  sowhig,  however,  would  not  suit  the  Roothings^ 
being  stiff  clays. 

In  Drew''s  Norfolk  llashandry  it  is  stated  that  barley,  if  put  soon 
into  the  ffi'ound,  and  if  the  weather  prove  favourable,  casts  better, 
and  usually  produces  better  crops  than  if  sown  late.      Thus,  upon 
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strong  land,  it  Is  apt  to  run  to  straw  when  not  sown  in  good  time, 
and  this  occasioning  it  to  lodge,  discolours  the  grain :  while,  upon 
light  land,  there  will  be  little  straw  and  less  com,  and  both  will  be 
of  very  inferior  quality.  In  contradistinction  to  this,  Mr  Burrough, 
who  is  an  advocate  for  early  sowing,  under  any  circumstances 
whatever,  states  in  his  Cultivation  and  Harvesting  of  White  Crops^ 
that  he  gave  directions  to  have  his  general  crop  of  barley  sown 
early  in  April,  but  deferred  the  sowing  of  two  acres  until  tfie  first 
week  in  ilay.  The  result  of  the  experiment  was  as  follows :  The 
early  sown  crop  looked  very  promismg  until  early  in  May,  when, 
after  a  few  nights'  frost,  it  changed  its  colour,  many  of  the  colla- 
teral shoots  died  away,  and  the  crop  produced  but  indififerently. 
On  the  contrary,  that  part  of  the  field  sown  in  May  was  not 
checked,  but  grew  luxuriantly,  and  produced  considerably  more 
than  the  former  to  the  acre.  The  field  was  a  light  loamy  sand,  with 
a  subsoil  of  cold  yellow  clay, 

"  Upon  a  second  experiment  it  was  found  that,  notwithstanding 
the  early  sowing,  the  crop  was  not  injuredhy  the  frosty  yet  it  was  not 
so  productive  as  that  which  was  sown  three  weeks  later."*     Our 
opinion  is,  that  it  was  the  cold  yellow  clay  that  injured  the  crop  by 
its  retention  of  moisture,  and  thus  starved  the  plants  in  the  early 
stage  of  their  growth.      With  respect  to  the  quantity  of  seed  that 
should  be  used  per  acre,  three  bushels  will  be  found  sufficient  under 
management  with  the  drill,  as  previously  described ;  broadcast, 
four  bushels  ought  to  be  used,  except  on  very  rich  friable  soils, 
when  three  bushels  will  be  found  sufficient ;  on  stiflT  soils,  from  three 
to  four  bushels  should  be  employed,  according  to  circumstances ; 
on  very  light  soils,  early  sown,  three  bushels  and  a-half  should  be 
Used  by  the  drill,  and  four  bushels  broadcast.      However  the  dis- 
pute may  terminate  respecting  the  light  and  heavy  seeding  of 
wheat,  there  can  be  no  doubt  about  the  fact  that  full  seeding  is 
teneficial  to  the  barley  crop.      It  may  be  incidentally  remarked 
that  a  very  considerable  benefit  to  the  barley  crop,  arisuag  from 
early  sowing,  is,  that  it  in  a  great  measure  frees  it  from  the  rav- 
ages of  the  wireworm,  or,  at  all  events,  causes  that  pest  to  be  less 
destructive  than  it  otherwise  would  be.  Rolling,  except  on  very  light 
lands,  is  not  so  beneficial  to  barley  as  to  other  crops;  otherwise  rol- 
ling partially  remedies  the  ill  efiects  of  the  wireworm.  Boiling  gene- 
rally causes  grain  to  tiller  out.     As  barley  should  be  sown  pretty 
thick  and   lay  light,   it  follows   that  rolling  is  not  generally  so 
beneficial  to  the  barley  as  to  other  grain  crops.     On  stiflF  lands 
rolling,  in  the  majority  of  cases,  is  pi'ejudicial  to  barley. 

♦  On  this  point  Mr  Towers  observes,  in  the  last  volume  of  the  Journal  of  Agriad- 
ture—^  Here  I  would  observe,  upon  the  very  important  question  of  autumnal-sown 
Chevalier  barley,  that  after  the  severe  and  long-protracted  winterof  1846-47,  the  crope 
under  my  observation  became  superb  in  the  springs  and  at  harvest-time  greatly  sur- 
passed those  of  1848,  which  had  had  no  winter  to  contend  with;  a  pretty  fair  proof 
that,  on  porous  and  weU-drained  barley  soils,  the  rigonr  of  frosts  need  not  be  feared." 

JOURNAL.— MARCH  1850.  Z 
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Different  varieties  as  suited  to  various  situations. — Barley  is 
divided  by  botanists  into  two  distinct  spedes,  the  two  and  six 
rowed  ;  a  four-rowed  kind  is  sometimes  made  mention  of,  though  no 
such  kind  is  to  be  found.  Of  the  two-rowed  kind  there  are  several 
sub-species,  known  amongst  farmers  as  spring  barley  {hordeum 
vulgare ;)  the  long-eared  {hordeum  zeocriton ;)  and  the  sprat  or 
battledore  {hordeum  distichon ;)  winter  {hordeum  hexastichon^ 
called  bere  or  bigg  ;  rath-ripe,  or  naked  barley,  sometimes,  but 
improperly,  called  Siberian  barley.  Recently  a  kind  has  appeared, 
called  the  Chevalier,  with  several  other  kinds,  named  either  from 
the  places  of  their  growth,  or  from  the  persons  who  originally  intro- 
duced them  into  notice. 

The  bere  or  bigg  (six-rowed)  may  be  sown  as  a  winter  or  sum- 
mer crop,  and  is  sometimes  sown  in  autumn,  in  order  to  produce  a 
crop  of  green  fodder  in  spring ;  for  which  purpose  it  is  esteemed,  by 
some  persons,  equal  to  a  crop  of  tares,  ana  on  poor  land  as  superior. 
It  is  also  occasionally  sown  on  foul  land,  late  m  spring,  as  a  sort  of 
waste  crop,  the  produce  probably  being  not  more  than  three  quar- 
ters per  acre  of  poor  grain,  only  used  for  feeding  hogs ;  for  which 
purpose  it  is  well  adapted,  notwithstanding  the  poor  yield  here 
named.  Bere  has  been  known  to  produce,  under  favourable  cir- 
cumstances, 80  bushels,  and  in  some  instances  100  bushels  per 
acre.  This  kind  flourishes  in  clay  and  other  sti£P  soils,  and  with- 
stands the  vicissitudes  of  climate  and  soil  better  than  any  other 
description  of  barley.  Spring  barley  is  the  sort  usually  cultivated, 
of  which  the  Chevalier  is  an  improved  variety ;  it  suits  all  soils, 
and  may  with  safety  be  sown  early,  for  a  crop  after  turnips.  On  land 
of  moderate  fertility  and  medium  heart,  this  sort  is  as  well  adapted 
as  any.  The  Chevalier  on  such  soils  produces  a  fair  crop,  and,  if 
well  harvested,  of  a  quality  much  liked  by  the  maltster.  In  an 
experiment  made  under  the  sanction  of  the  East  Lothian  Agricul- 
tural Society,  upon  the  common  spring  barley  and  the  Chevalier, 
both  sown  on  a  light  gravelly  soil,  the  produce  of  each,  per  impe- 
rial acre,  was : — 

Bush.        Pecks. 

56}  lb.  per  bushel,  and  of  straw  4251  lb. 
543  ..*  and       ...       3734  lb. 

The  seed  was  sown  after  a  crop  of  turnips  and  mangold-wurzel, 
only  one-third  of  which  was  eaten  upon  the  ground. 

The  Chevalier  is  a  general  favourite  with  farmers  on  light  soils, 
and  such  as  are  only  of  moderate  fertility  ;  but  it  is  not  equal  to  the 
one  about  to  be  noticed,  when  sown  on  soil  rich  either  naturally  or 
by  artificial  means.  On  such  land  no  description  of  barley  is  compar- 
able, as  respects  quantity  and  quality,  with  the  long-eared  variety. 
It  may  be  sown  early,  and  suffers  less  from  climatic  influences  on 
stiff  soils  than  any  other  sort,  except  bere.  If  sown  on  poor  soils 
this  species  deteriorates  in  quality  and  yield  very  rapidly.     This  iB 
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tbe  kind  of  which  the  Belgians  and  Dutch  obtain  such  large  crops 
in  their  polders.  Sprat  or  battledore  barley  is  well  suited  for  light 
warm  soils,  to  be  sown  about  the  middle  to  the  end  of  April.  Ihe 
erain  is  fine  and  clean-skinned,  but  the  yield  is  not  nearly  equal  to  the 
Chevalier  or  long-eared  varieties.  It  grows  quick,  and  is  suitable 
to  lands  liable  to  drought. 

The  rath-ripe  is  a  very  delicate  variety, — the  only  kind  we  are 
acquainted  with  which  is  decidedly  injured  by  frost.  It  can  only  be 
grown  on  dry  warm  land.  Sudden  changes  of  temperature  afi'ect 
this  species  very  seriously:  it  is  not,  therefore,  sown  in  general  until 
the  beginning  or  middle  of  May,  and  has  been  frequently  put  into 
the  ground  so  late  as  from  the  10th  to  the  20th  June.  It  ripens 
so  early,  in  warm  summers,  that  it  is  frequently  ready  to  be  cut  in 
nine  or  ten  weeks  from  the  time  of  sowing,  and,  on  some  of  the 
very  forward  soils  of  our  southern  counties,  has  been  known  to  be 
cut  within  a  shorter  period,  in  consequence  of  these  qualities  of  late 
sowing  and  early  ripening.  Notwithstanding  its  delicacy  and  com- 
paratively small  produce,  it  is  much  cultivated  in  the  southern  part 
of  the  kingdom,  to  which  it  will  always  be  confined,  as  it  is  not 
at  all  adapted  for  the  moisture  and  cold  of  our  northern,  or  even 
midland  counties.  A  black  barley  is  cultivated  generally  as  a 
winter  species,  (six-rowed ;)  on  good  soils  it  is  prolific  but  excessively 
exhausting.  For  rich  soils  the  long  ear,  for  moderately  fertile  soils 
the  Chevalier,  and  for  weaker  soils  the  common  barley,  are  respec- 
tively to  be  preferred.  The  ordinary  yield  of  barley  is  from  32  to 
48  bushels  per  acre  of  from  62  to  56  lb.  per  bushel.  Bere  only 
weighs  from  40  to  45  lb.  per  bushel.  It  will  not  be  out  of  place 
to  allude  here  to  the  derivation  of  the  botanical  or  Latin  name  of 
barley,  viz.,  Hordeum^  which  appears  to  be  derived  from  the 
Greek;  for  Pliny,  quoting  Menander,  states  that — 

Barley  (husked)  was  the  most  ancient  meal  in  old  time,  as  may  appear  by  the 
ordinary  custom  of  the  Athenians,  as  also  by  the  addition  or  surname  given  to 
sword-fencers,  who  upon  their  allowance  or  pension  being  given  them  in  barley,  were 
called  Hordiarii  (or  barley-men.)  "  The  ordinary  dry  groat  or  meal  called 
'  Polenta,  which  the  Greeks  so  highly  commend,  was  made  of  nothing  else  but  barley, 
and  the  preparing  thereof  was  of  sundry  ways/'  which  he  gives,  mentioning, 
amongst  others,  the  mixing  of  linseed,  caraway  seed,  and  salt.  He  further  says,  '*  As 
for  the  bread  of  barley,  so  much  used  by  our  forefathers  in  old  time,  the  posterity 
that  lived  after  found  to  be  naught,  and  condemned  it ;  in  snch  sort,  as  they 
allowed  it  for  provender  only  to  feed  their  beasts  and  cattle  with.  But  instead 
thereof  came  up  the  use  of  husked  barley  to  be  ^odden  for  gruel,"  &c.  **  Now 
ptisan,  or  husked  barley,  is  best  that  which  cometh  from  Utica.  As  for  that 
which  we  have  from  Egypt,  it  is  made  of  the  flat  barley  which  groweth  upon  tbe 
ear  in  two  ranks  or  sides  only."  Turranniut  saith,  '*  that  in  the  realms  of  Granada, 
Andalusia,  (Spain)  and  Africa,  the  barley  whereof  the  said  ptisan  is  made  is  smooth  and 
naked  in  the  ear,  without  ribs  or  beard  at  all.  '*  The  manner"  he  says,  "  of  preparing 
husked  barley  and  making  ptisan  is  well  known,  and  I  need  not  to  say  a  word  thereof." 
He  makes  some  further  curious  disclosures  respecting  this  grain,  viz.,  '*  As  for  barley 
ears,  some  there  be  which  have  but  two  ranks  or  rows,  others  again  have  more,  even 
to  the  number  of  six.  In  the  very  grain  also  there  is  much  difference,  for  there  be 
many  of  them  longer  than  others,  lighter,  shorter,  rounder,  whiter,  blacker,  and,  last  of 
all,  inclining  to  a  reddish  or  purple  colour.  This  is  the  worst  of  all  others  for  dry 
groat  or  polenta;  and  as  for  the  white^  it  is  the  best  for  this  purpose,  but  will  not 
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abide  any  tempestnous  or  hard  weather.  And  to  say  a  truth,  of  all  corn  barley  is 
the  softest  and  teuderest,  and  will  least  endure  any  hardness:  it  should  not  be  sowed 
but  in  a  dry  and  fine  ground,  laid  light  and  brought  into  temper,  howbeit,  good  it  must 
be  and  well  in  heart.'  Furthermore  they  say,  that  barley  is  sowed  with  the  rake, 
viz.,  that  the  mould  should  lightly  cover  it ;  and  therefore  it  cometh  up  soonest  and 
bringeth  most  increase  and  plenty.  That  which  is  gathered  in  Carthage  in  Spain, 
within  the  month  of  April,  is  sown  the  very  same  month  in  Celtiberia,  so  as  iu  one 
year  it  yieldeth  two  crops.  It  is  no  sooner  ripe  but  they  make  greater  haste  to  cut 
it  down,  and  to  gather  it,  than  any  other  com,  for  the  straw  is  very  brittle,  and  the 
husks  which  contain  the  grain  is  as  thin  and  small."  It  further  appears,  from  the 
same  authority,  that  the  Romans  sowed  barley  in  winter,  as  he  states :  ^  First  there  is 
the  winter  corn,  which  being  sown  about  the  setting  of  the  star  Virgillia,  t.  e.  in 
Koyember,  lieth  all  winter  long  in  the  ground,  and  there  is  nourished,  as,  for  exam- 
ple, wheat,  rye,  and  barley."  After  other  remarks  it  is  stated,  '*  but  wheat,  barley, 
beans,  navews,  turnips,  and  rapes,  they  hold  for  Sementria^  i,  e,  to  be  sowed  at  the 
proper  and  timely  season  of  seeds,  that  is  in  autumn." 

The  description  of  soil,  and  preparation  of  the  same  for  the  barley 
crop,  as  given  by  Pliny,  holds  good  to  the  present  day.  Seeing, 
also,  that  barley  amongst  the  Bomans  was  esteemed  a  winter  grain, 
at  a  period  when  Italian  winters  were  occasionally  more  severe 
than  they  are  at  the  present  day — ^as  we  read  of  the  Tiber  and  Po 
beingfrozen  over — that  barley  was  gathered  in  the  month  of  April  at 
Carthagena,  and  consequently  must  have  been  a  winter  crop — there 
nan  be  little  doubt  that,  if  barley  could  withstand  the  winter  of 
these  places,  it  can  surmount  with  ease  the  rigours  of  our  spring: 
wet,  not  frost  and  snow,  is  the  great  enemy  to  the  barley  crop.  Jn 
the  preceding  account  of  the  culture  of  barley  the  best  moae  only 
has  been  described,  which  we  particularly  recommend;  and  it  implies 
the  use  of  the  drill.  The  mode  of  culture  can  however  be  adopted  in 
broad-cast  sowing,  without  variation.  It  may  be  mentioned,  that 
if  barley  is  sown  very  early,  that  is  the  latter  end  of  February  and 
beginning  of  March,  the  drill  should  be  set  half  an  inch  deeper  than 
previously  mentioned,  that  is,  two  and  a  half  inches  deep  tov  early 
sowing. 
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Useful  Insects  and  their  Products.  By  James  H.  Fennell, 
Author  of  A  Natural  History  of  Quadrupeds^  &c. — The  female  in- 
sects of  the  extensive  genus  Coccus^  sometimes  called  ^caJe-insects, 
yield  materials  for  dyeing.  Considered  as  an  article  of  commerce 
and  manufacture,  and  bearing  in  mind  the  small  amount  of  capital 
and  labour  required  in  its  production,  we  may  fairly  pronounce  the 
cochineal  insect  of  far  greater  importance  to  mankmd  than  any 
other  of  the  insect  tribe ;  and  certamly  it  has  contributed  more  effi- 
ciently to  enrich  the  posterity  of  the  Spanish  adventurers  in  Ame- 
rica, than  the  wealthy  mines  of  Peru  and  Mexico,  Some  years 
since,  Humboldt  stated  that  the  quantity  of  cochineal  annually 
exported  from  South  America  was  worth  above  five  hundred  thou- 
sand pounds.     Great  Britain  alone  annually  consumes  about  two 
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liundred  and  seventy-five  thonsand  pounds'  worth  of  cochineal. 
These  facts  ought  to  teach  people  the  absurdity  of  despising  any 
creatures  on  account  of  their  minuteness.  With  the  exception, 
perhaps,  of  indigo,  the  cochineal  insect  ( Cocciis  cacti^  Linn.)  is  the 
most  valuable  dye.  The  Spaniards,  on  arriving  in  Mexico,  in 
1518,  found  this  crimson-scarlet  dye  employed  by  the  natives,  who 
were  the  only  people  who  systematically  attended  to  its  culture. 
As  early  as  1530,  Acosta  stated  it  was  an  insect,  and  so  subse- 
quently did  Herrera  and  Hernandez.  Probably  misled  by  its 
external  appearance,  the  generality  of  Europeans  insisted  that 
cochineal  was  the  seed  of  a  plant,  and,  notwithstanding  the  conjec- 
tures of  Lister,  and  the  assertions  of  P^re  Plumier  to  the  contrary, 
the  popular  error  continued  until  Hartsoeker  in  1694.  Leuwenhoek 
and  De  La  Hire  in  1704,  and  Geoflroy,  ten  years  later,  incontro- 
vertibly  proved  its  real  nature,  by  means  of  the  microscope  and  dis- 
section. In  Mexico  and  Peru,  where  the  greatest  quantity  of  cochi- 
neal is  nurtured,  this  insect  feeds  on  the  prickly-pear,  or  nopal-tree, 
which,  according  to  some  authors,  is  the  Cactus  cochinilifera  of 
Linnaeus ;  but  Humboldt  says  it  is  unquestionably  a  distinct  species 
of  Opuntia^  bearing  fruit  internally  white.  The  Mexicans  culti- 
vate it  chiefly  in  the  independency  of  Oaxaca ;  and  some  planta- 
tions contain  50,000  or  60,000  nopal  trees  in  rows,  each  being 
kept  about  four  feet  high,  for  easy  access  in  gathering  the  insects. 
Tlie  cultivators  prefer  the  most  prickly  varieties  of  the  plant,  as 
better  protecting  the  cochineal  from  other  insects,  and  to  discourage 
these  they  carefully  cut  off  the  flower  and  fruit.  But  the  greatest 
number  of  the  insects  are  kept  in  small  nopaleriesj  belonging  to 
extremely  poor  men,  called  nopakros.  They  plant  their  nopa- 
leries  on  cleared  ground  on  the  slopes  of  mountains  or  ravines,  two 
or  three  leagues  from  their  villages ;  and,  when  duly  cleaned,  the 
plants  will,  in  the  third  year,  maintain  the  cochineal.  The  time 
of  gathering  is  just  before  the  laying  of  the  eggs,  when  the  insect's 
body  has  swelled  to  so  great  a  size  that  the  legs,  antennas,  and 
proboscis  are  scarcely  discernible  by  the  unassistea  eye.  After  the 
laying  the  female  becomes  a  mere  husk,  and  is  then,  in  a  commer- 
cial point  of  view,  as  valueless  as  the  males.  It  appears,  there- 
fore, as  if  the  unborn  insects  furnish  the  principal  part  of  the 
colouring  matter,  and  that  only  a  sufficient  number  of  the  females 
are  allowed  to  produce  their  brood  to  continue  the  race.  In  a 
good  season  they  reckon  that  one  pound  of  young  insects,  placed 
in  the  nopal-tree,  produces,  in  three  months,  twelve  pounds  of 
mother  cochineals,  rich  in  colouring  matter,  together  with  sufficient 
progeny  for  next  gathering.  In  April  or  May,  branches  or  joints 
of  the  Tuna  di  Costilla^  laden  with  semilla^  (that  is,  the  small 
recently-hatched  cochineal  insects,)  are  purchased  in  the  market  of 
Oaxaca,  and  are  kept  for  twenty  days  inside  the  huts,  and  then 
exposed  to  the  open  air  under  a  shed,  where,  owing  to  their  succu- 
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lence,  they  continue  to  live  for  several  months.  In  August  and 
September,  the  then  pregnant  female  insects  are  placed  in  nests 
made  of  a  species  of  Tillandsia^  (called  paxde^  and  which  are 
distributed  upon  the  nopals.  In  about  four  months  the  first  gather- 
ing, yielding  twelve  for  one,  takes  place ;  and  in  the  course  of  the 
year  there  are  two  more  profitable  harvests.  This  period  of  culture 
and  gathering  refera  chiefly  to  the  districts  of  Sola  and  Zimatlan. 
In  colder  climates  the  semilla  are  not  placed  upon  the  nopals  until 
October,  or  even  December,  when  it  is  necessary  to  shelter  the 
young  insects  by  covering  the  nopals  with  rush  mats,  and  the  harr 
vests  are  proportionably  later  and  unproductive.  The  nopaleros 
in  the  town  of  Oaxaca  teed  their  insects  in  the  plains  from  October 
to  April ;  and  at  the  beginning  of  the  other  months,  during  which 
it  rains  in  the  plains,  they  transfer  them  to  their  nopaleries  on  the 
neighbouring  mountains,  where  the  weather  is  finer.  Great  care 
is  needed  in  the  work  of  gathering  the  cochineal  from  the  nopals. 
The  cochineal  insects  are  killed  either  by  immersion  in  boilmg 
water,  by  exposure  to  the  sun,  or  by  placing  them  in  ovens  {tema" 
zealli)  used  for  vapour  baths.  The  last  method,  which  is  least 
used,  preserves  the  whitish  powder,  or  bloomy  on  the  red  and  shri- 
velled body  of  the  cochineal ;  and,  in  that  condition,  being  less 
liable  to  the  adulterations  often  practised  by  the  natives,  it  fetches 
a  higher  price  both  in  America  and  Europe.  From  Mexico  the 
living  insect  has  been  introduced  to  Cadiz,  Kio  de  Janeiro,  Malta, 
Corsica,  and  Java.  In  fact  there  does  not  appear  to  be  any 
obstacle  to  its  culture  in  any  warm  country,  where  the  prickly 
pear,  or  nopal  ( Cactijs  opuntia)  can  be  grown.  A  few  years  ago 
some  Mexican  cochineal  insects  sent  to  Old  Spain  were  thriving 
veiT  well  on  the  prickly  pear  of  that  country ;  indeed,  they  were 
said  to  rival  even  those  of  Mexico  in  the  quality  and  brilliancy  of 
their  dye.  About  six  or  eight  species  of  cochineal  have  been 
introduced  from  China  into  India,  where  the  insect  was  first  intro- 
duced at  Madras  some  fifty  or  sixty  years  since.  At  first  the  East 
India  Company  could  only  succeed  in  procuring  from  Brazil  the 
very  inferior  wild  cochineal  {Coccus  sylvestre).  The  introduction 
and  culture  of  cochineal  in  Europe  has  also  been  attempted.  About 
the  year  1833,  Count  Nicholas  Koumianzofi^  gave  a  thousand  rubles 
to  insure  the  introduction  of  the  insect  at  the  imperial  garden  of 
Nikita,  on  the  southern  coast  of  the  Crimea,  where  tne  tree  on  which 
it  feeds  is  found  to  thrive.  Its  naturalisation  may  doubtless  be 
extended  along  the  shores  of  the  Mediteri'anean,  Sicily,  and  the 
difibrent  states  of  Greece — the  prickly  pear  being  indigenous  in 
those  places,  and  by  little  cultivation  will  affbrd  sufficient  nourish- 
ment for  the  insects.  Dr  Gorman,  acting  on  behalf  of  the  Gt)vem- 
ment,  introduced  these  insects  on  the  island  of  Malta,  where  lliey 
were  likely  to  do  well.  M.  Chevreul  found  that  the  colouring  matter 
of  some  cochineal,  obtained  in  1845  from  the  central  nursery  grounds 
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of  Algiers,  is  less  powerful  than  that  of  the  Mexican  cochineal ; 
but  he  is  of  opinion  that  the  colonial  specimens  may  by  proper 
culture  be  greatly  improved.  The  attempt  has  been  made  to  natu- 
ralise cochineal  insects  in  the  Jardin  des  Plantes,  at  Paris ;  and 
one  of  the  objects  of  the  establishment  of  the  gardens  at  St  Vin- 
cent's was  to  rear  them  in  that  island.  Mr  Sells  thinks  the  real 
cochineal  might  be  introduced  into  England,  as  specimens  of*  it 
have  been  reared  on  the  Cactus  at  Claremont,  Surrey.  Some 
years  ago  Dr  Gorman  discovered  the  wild  species  of  cochineal 
{Grrona  sylvestrk)  living  among  the  leaves  of  the  coffee-plants, 
acacia,  &c.,  in  the  Cambridge  Botanic  Garden,  where  the  gardeners 
called  it  the  "  amelca  bug.''  It  is  the  kennes  or  gronilla  of  Spain, 
about  which  so  much  has  been  said  in  endeavouring  to  identify  it 
with  the  Grona  fina.  At  all  events,  it  is  the  same  species  as  the 
gronilla  found  on  the  green  oaks  in  Andalusia,  where  in  some  years 
large  and  valuable  crops  are  gathered  by  the  Spanish  peasantry, 
and  sold  to  the  Moors.  As,  at  Cambridge,  it  is  found  that  these 
insects  are  so  prolific  that  the  young  ones  often  distribute  them- 
selves over  the  neighbouring  plants,  it  would  be  worth  while  to 
attempt  the  cultivation  of  the  prickly  pear  in  the  open  air  of  Eng- 
land, placing  the  insects  upon  them,  for,  in  all  probability,  these 
creatures  would,  by  good  management,  do  well. 

Brazil  produces  both  the  insect  and  its  peculiar  plant ;  but  the 
Brazilian  cochineal  is  wild  or  uncultivated,  and  very  inferior  to 
the  Mexican.  Spix  says  that  it  is  found  in  many  parts  of  the 
province  of  St  Paulo,  particularly  in  sunny  meadows,  and  might 
become  a  profitable  article  of  culture  if  the  Brazilians  were  not  so 
averse  to  labour  while  they  can  gather  other  rich  gifts  of  nature 
without  trouble.  There  is  a  wild  species  of  cochineal,  which  feeds 
on  most  of  the  species  of  Cacti  found  in  Mexico,  requires  no  par- 
ticular attention,  and  is  gathered  six  times  in  the  year ;  but  the 
cultivated  cochineal,  the  slow  and  progressive  improvement  on  tlie 
wild  breed,  is  found  only  in  the  gardens  and  plantations,  where  it 
attains  nearly  double  its  original  size,  feeds  only  on  one  species  of 
Cactus^  the  nopal,  and  produces  only  three  times  in  the  year. 
Wild  cochineal  is  also  found  plentifully  in  Tucuman  and  other 
places,  but  considerably  inferior  to  that  of  Mexico. 

Mr  Walton  mentions  a  green  dye,  called  by  the  Spaniards 
clavillo^  (small  nail,)  abounding  in  the  valley  of  Catamarca,  Tucu- 
man, Carquejia,  and  many  parts  of  Upper  Peru.  "  Some  assert 
that  it  is  the  excrement  of  a  small  insect,  and  others  that  it  is  the 
insect  itself.  It  is  found  introduced,  as  with  a  point,  into  the  out- 
side bark  of  a  shrub;  and  after  Alpaca  and  Vicuna  wools,  or 
cottons,  have  been  boiled  in  a  solution  of  yellow  dye,  and  then  cast 
into  one  o{  clavilloj  they  acquire  a  beautinil  green  colour."* 

*  Walton's  Treatite  on  Peruvian  Sheep,  1811,  p.  180. 
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The  Kio  cochineal  seems  to  be  different  from  Linnceus's  Coccus 
cactij  which  is  described  as  being  flat  on  the  back,  with  black 
legs  and  tapering  antennae,  whereas  the  Rio  insect  is  convex,  with 
six  clear  bright  legs,  and  moniliform  or  bead-like  antennsB.  The 
male^s  body  is  of  a  bright  red ;  the  breast  elliptical  and  slightly 
attached  to  the  head ;  the  antennae  about  half  as  long  as  the  body; 
tWo  wings,  erect,  of  a  faint  straw  colour ;  and  two  white  filaments, 
thrice  as  long  as  the  insect,  projecting  from  the  abdomen.  The 
female  is  wingless,  of  an  elliptical  form,  convex  on  both  sides ;  her 
abdomen  is  marked  with  transverse  furrows;  her  back  covered 
with  a  fine  downy  cotton-like  substance.  This  insect  feeds  upon 
the  juices  of  the  Cactus  opuntiuj  called  at  Bio  orumbela^  which  it 
punctures  with  its  brownish  beak.  When  about  twenty  days'  old 
the  female  becomes  pregnant,  and  dies  after  bringing  forth  an 
innumerable  offspring.  These  are  so  minute  as  to  be  easily  mis- 
taken for  eggs,  particularly  as  they  remain  without  the  least 
appearance  of  life,  for  about  the  space  of  a  day.  In  three  or 
four  days  they  begin  to  increase  rapidly  in  size  till  equal  to  a 
grain  of  rice.  When  arrived  at  full  growth  they  cease  to  move, 
and  become  attached  to  the  leaf  in  a  torpid  state.  This  is  the 
proper  period  for  gathering  them.  To  convert  them  into  cochi- 
neal, the  live  insects  are  put  into  a  flat  earthen  dish  placed  over  a 
charcoal  fire,  and  par-roasted  very  slowly,  till  the  down  upon  them 
disappears,  and  their  aqueous  juice  entirely  evaporates.  During  this 
simple  process  they  are  constantly  stinted  about,  to  prevent  abso- 
lute torrefaction,  which  would  reduce  the  insect  to  ashes,  and 
so  destroy  the  colour. 

About  seventeen  years  ago  a  species  of  cochineal,  which  yields 
a  red  colour,  was  discovered  upon  oaks  in  the  interior  of  ^ew 
Holland.  , 

The  habits  of  the  cochineal  insect  of  Madeira,  which  belongs  to 
a  different  genus  {Pseudo-coccus ^  Westwood,)  are  unlike  those  of 
the  ordinary  kinds  —  as  the  females  bring  forth  living  young, 
which  are  not  deposited  beneath  the  body,  but  which  creep  up  the 
plant  as  soon  as  bom.  Moreover,  the  male  pupae  are  enclosed  in 
a  bag-like  cocoon,  open  at  the  lower  end,  out  of  which  the  perfect 
insect  creeps  backwards  with  its  wings  thrown  over  its  head. 

A  species  of  Coccus  found  on  the  roots  of  the  salad  bumet, 
{Poterium  sanguisorba^  was  used  by  the  Moors  for  dyeing  silk  and 
wool  of  a  rose  colour,  but  is  now  neglected ;  as  also  is  another 
sort,  called  Coccus  uva-ursij  (from  its  being  foimd  on  the  red 
bear-berry,)  which  insects  afford  with  alum  a  crimson  dye.  The 
Armenian  cochineal,  found  on  the  roots  of  the  JEluropus  Icevisj  ar 
common  plant  in  the  steppes  of  Eriwan,  was  an  article  of  com- 
merce before  the  Mexican  was  known.  Messrs  Hamel  and 
Brandt  refer  it  to  a  separate  genus,  calling  it  Porphyrophyra 
Hamelii.    M.  Hamel  endeavours  to  prove  that  the  red  colour  so 
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often  spoken  of  in  the  Bible,  and  by  ancient  writers,  was  produced 
by  the  Armenian  cochineal,  which,  about  fifteen  years  ago,  was 
discovered  to  exist  in  the  marshy  spots  in  the  valley  of  Araxa, 
feeding  on  the  root  of  the  Poa  pungena^  and  differing  from  the 
Mexican  cochineal  by  the  greater  number  of  joints  in  the  antennae, 
by  its  shorter  fore-feet,  and  by  having  numerous  bristles  on  the 
hmder  parts,  while  the  American  species  has  but  two.  The 
Armenian  cochineal  has  more  colouring  matter  than  the  Polish 
cochineal,  and  one  pound  of  it  contains  from  18,000  to  23,000 
insects ;  the  Mexican,  from  20,000  to  25,000 ;  and  the  Polish  from 
100,000  to  150,000. 

The  Polish  or  German  cochineal,  {Coccus  pohnicus^  Lin.  (7. 
radtcunij)  is  found  on  the  roots  of  the  perennial  knawel,  {Scleran- 
thus  perennis^  Linn.,)  and  was  formerly  plentifully  collected  for 
dyeing  red  in  the  Ukraine,  Lithuania,  &c.;  but  though  still 
employed  by  the  Turks  and  Armenians  to  dye  silk,  wool,  and 
hair,  and  to  stain  the  nails  of  ladies'  fingers,  it  is  now  rarely  used 
by  any  Europeans,  except  by  the  Polish  peasants. 

Our  dyers  and  colour-makers  purchase  cochineal  of  the  mer- 
chants, for  the  purpose  of  producing  a  brilliant  crimson-scarlet 
colouring  substance.  The  colour  is  extracted  from  the  dried 
insects  either  by  water  or  alcohol ;  the  solution  or  decoction 
produced  having  a  very  rich  colour,  and  being  capable  of  combi- 
nation with  other  substances  in  a  ffreat  variety  of  ways.  The 
beautiful  pigment  called  carmine,  used,  principally  in  miniature  and 
water-colour  painting,  and  sometimes  as  rouge  to  give  a  fictitious 
bloom  to  pale  faces,  is  a  preparation  of  cochineal ;  it  is  a  light, 
soft,  velvety  powder,  of  a  most  rich  and  magnificent  scarlet,  inclin- 
ing a  little  to  crimson.  It  is  produced  in  various  ways,  each 
manufacturer  deeming  his  own  the  best ;  but  it  is  understood  to 
be  the  result  of  boiling  the  cochineal  in  pure  water  for  a  certain 
time,  adding  alum  and  one  or  two  other  substances,  evaporating 
the  solution,  and  preserving  the  sediment  in  the  form  of  carmine. 
After  the  finest  quality  has  been  thus  produced,  a  repetition  of  the 
process  produces  a  second  quality ;  and  even  after  this  there  is 
suflScient  colouring  matter  to  assist  in  the  preparation  of  the  water- 
colour  pigment  called  lake^  which  is  a  term  applied  to  a  mixture 
of  alum,  or  of  some  metallic  oxide,  with  a  solution  of  a  vegetable 
or  animal  colouring  substance. 

The  natural  colour  of  cochineal  is  crimson,  and,  until  a  peculiar 
mode  of  combining  it  with  another  substance  was  discovered,  the 
colour  at  present  called  scarlet  was  hardly  known.  Keffler,  a 
German  chemist,  is  said  to  have  discovered  accidentally,  about  two 
centuries  ago,  that  a  solution  of  tin  would  exalt  the  crimson 
colour  of  cochineal  into  a  scarlet.  He  brought  his  secret  to 
London ;  and  the  first  establishment  for  dyeing  scarlet  in  this 
country  appears  to  have  been  at  the  village  of  Bow,  Middlesex, 
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whence  it  obtained,  for  a  long  time,  the  name  of  the  Bow-dye. 
About  the  year  1667,  a  Fleming  named  Brewe,  invited  over  by 
Charles  II.,  with  the  promise  of  a  large  salary,  is  said  to  have 
brought  the  aii;  of  scarlet-dyeing  to  great  perfection.  At  Mr 
Monteith's  celebrated  manufactory  in  Scotland,  the  dyeing  of 
scarlet  cottons  was  brought  to  such  perfection — excelling  m  colour 
everything  before  produced — that  his  bandannas  were  exported  to 
all  parts  of  the  globe. 

A  remarkable  instance  of  the  divisibility  of  matter  is  seen  in 
the  dyeing  of  silk  with  cochineal,  where  a  pound  of  silk — contain- 
ing eight  score  threads  to  the  ounce,  each  thread  72  yards  long, 
and  the  whole  reaching  about  104  miles — when  dyed  scarlet,  does 
not  receive  above  a  drachm  additional  weight ;  so  that  a  drachm  of 
the  colouring  matter  of  the  cochineal  is  actually  extended  through 
more  than  a  hundred  miles  in  length;  and  yet  this  minute  quantity 
is  sufficient  to  give  an  intense  colour  to  the  silk  with  which  it  is 
combined. 

Before  cochineal  was  used,  kermes  [Coccus  ilicU^  G,  Kermes) 
was  the  general  dye  for  producing  the  brightest  red,  or  crimson 
dye,  then  known,  and  it  is  still  generally  employed  in  a  great  por- 
tion of  India  and  Persia,  though  the  American  cochineal  has  (in 
some  respects  undeservedly)  supplanted  it  in  Europe,  where  it  is 
now  little  attended  to,  except  by  the  peasants  of  its  native  pro- 
vinces. The  kermes  insects  abound  on  a  small  species  of  ever- 
green oak  {Quercus  coccifera^  Linn.,  Q.  Ilex)  common  in  the 
Levant,  Spain,  the  south  of  France,  and  many  other  southern 
countries.  From  the  earliest  ages,  the  crimson  kermes  dye  has 
been  used  for  colouring  cloth,  and  it  was  known  to  the  Phoenicians 
before  Moses'  time,  by  the  name  of  Tola  or  Thola,  and  to  the 
Greeks  under  that  of  Coccus^  (whence  the  Homans  derived  their 
name  for  it,  coccineus^  the  Spaniards  their  coccinellaj  and  the 
English  their  cochineal^  and  to  the  Arabs  and  Persians  by  the 
names  of  kerinez  and  alkermez,  (whence  the  French  derived  the 
name  of  the  colour  cramoisie^  and  we  our  crtTnson,)  From  the 
Latin  epithets,  vermiculum  and  verimculatum^  given  to  it  in  the 
middle  ages,  when  it  was  thought  to  originate  from  a  worm,  have 
been  derived  the  French  vermeil  and  the  English  vermilion^ 
though  now  applied  to  piilverised  cinnabar. 

Lac,  an  article  of  frequent  use  in  the  arts,  is  a  compound  sub- 
stance— sometimes  called  a  gum^  but  erroneously,  for  it  is  neither 
a  gum.  nor  a  resin — prepared  by  the  females  of  a  minute  insect, 
indifferently  termed  the  Coccus  ficus^  C.  lacca^  and  Chermes  lacca. 
These  insects  exist  in  most  of  the  forests  of  the  Indian  islands,  but 
particularly  in  those  of  Sumatra  and  the  Malayan  peninsula.  Its 
produce  is,  however,  inferior  to  that  of  Bengal,  and  especially  of 
Pegu,  which  countries  chiefly  supply  the  large  consumption  among 
Chinese,  while  the  lac  of  the  Indian  islands  is  chiefly  confin^ 
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to  home  consumption.  Milbume  assures  us  that  it  is  so  abund- 
antly produced  on  both  sides  of  the  Ganges,  that  were  its  consump- 
tion ten  times  greater  than  it  is,  the  markets  might  be  supplied. 

In  and  near  the  East  Indies,  the  lac  insects  are  nourished  on 
several  species  of  trees,  affixing  themselves  to  the  succulent  extre- 
mities of  the  young  branches.  Around  their  edges  they  are  envi- 
roned by  a  tenacious  semi-pellucid  liquid,  which  seems  to  glue 
them  to  the  branch ;  and  it  is  the  gradual  accumulation  of  this 
liquid,  forming  a  complete  cell  for  each  insect,  which  pro4uces  the 
substance  called  gum-lac.  When  the  cells  are  formed,  the  insect 
has  the  appearance  of  an  oval,  smooth,  red  bag,  witliout  life,  about 
the  size  of  a  small  cochineal  insect,  and  full  of  beautiful  red  liquid. 
When  the  eggs  are  hatched  within  the  cell,  the  young  insects, 
after  feeding  upon  and  consuming  this  red  liquid,  pierce  a  hole 
through  the  cell,  and  issue  forth  to  open  day  one  by  one,  leaving  a 
white  membraneous  substance  in  the  cell.  Thus  the  lac  seems  to 
furnish  a  kind  of  nest  or  dwelling  for  the  insects  in  their  earliest 
state.  Dr  Roxburgh  having  placed  some  small  branches  of  the 
Mimosa  cinerea  in  a  wide-mouthed  bottle,  on  which  were  some 
pieces  of  fresh-looking  lac,  he  carefully  watched  the  progress  of  the 
insects.  On  the  third  day  small  winged  insects  were  seen  to  issue 
from  the  lac,  evidently  forcing  for  themselves  a  passage  with  some 
struggling.  At  the  end  of  fourteen  days  he  observed  myriads  of 
exceedingly  minute  animals  creeping  about  the  lac.  and  more  still 
issuing  from  small  holes  over  the  surface  of  the  cell.  The  insects, 
when  single,  ran  about  pretty  briskly,  but  in  general  they  are  so 
numerous  as  to  be  crowded  over  one  another.  On  opening  the 
cells,  he  found  that  the  substance  of  which  they  were  formed  bore 
much  resemblance  to  amber ;  the  external  covering  was  remark- 
ably strong  and  resisting,  but  the  partitions  between  the  cells  were 
thinner.  The  cells  were  in  general  irregular  squares,  pentagons, 
and  hexagons,  about  an  eight  of  an  inch  in  diameter,  and  a  quarter 
deep ;  and  no  communication  existed  from  one  to  another.  The 
cells,  which  were  opened  during  the  issue  of  the  minute  insects, 
seemed  to  be  occupied  in  two  different  ways.  One  half  of  each 
cell  contained  a  small  bag  filled  with  a  thick  red  jelly-like  liquor, 
replete  with  what  Dr  Roxburgh  considered  to  be  eggs:  the  bag 
adhered  to  the  bottom  of  the  cell,  and  had  two  necks,  which  passed 
through  perforations  in  the  external  coat  of  the  cell.  The  other 
half  of  each  cell  had  a  distinct  opening,  and  contained  a  white  sub- 
stance like  a  few  filaments  of  cotton  rolled  together,  and  also  num- 
bers of  the  insects  themselves  ready  to  make  their  exit.  On  the 
following  day,  the  insects  continued  issuing  from  their  cells  in 
great  numbers,  of  a  deepened  red  colour,  and  more  lively  in  their 
movements  than  those  before  observed. 

Thus  the  lac,  of  which  the  cells  are  formed,  seems  to  be  a  residue 
which,  after  serving  as  a  nest  for  the  young,  is  left  as  valuel      bv 
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the  insects.  In  a  commercial  point  of  view,  there  are  four  sorts  of 
lac ;  but  all  are  derived  from  these  cells.  In  the  first  place,  there 
is  the  stick'lacy  which  is  the  lac  in  its  natural  state,  obtained  in 

Eretty  considerable  lumps,  with  much  of  the  woody  parts  of  the 
ranches  on  which  it  is  fermed  adhering  to  it ;  secondly,  the  seed- 
lac  is  &  collection  of  granules,  obtained  from  the  former  after  the 
colouring  matter  has  been  extracted  by  water ;  lump-lac  is  the 
seed-lac  after  it  has  been  purified  by  fire,  and  formed  into  cakes ; 
lastly,  shell-lac  is  the  purified  lac,  or  the  cells  liquified,  strained, 
and  formed  into  transparent  laminsB.     8tick-lac  is  collected  in 
Eastern  countries  twice  a-year ;  and  the  only  trouble  in  procuring 
it  is  in  breaking  down  the  leaves  and  branches,  and  carrying  them 
to  market.     Wlien  the  twigs  or  sticks  are  large,  or  only  partially 
covered,  the  lac  is  frequently  separated  from  them,  to  lessen  the 
expense  of  freight  to  Europe.     Shell-lac  is  produced  by  breaking 
this  crude  material  into  small  pieces,  picked  from  the  branches  and 
sticks,  and  put  into  a  sort  of  canvass  bag  or  tube,  about  four  feet 
long  and  six  inches  in  circumference.     Two  of  these  bags  are  in 
constant  use,  and  each  of  them  is  held  by  two  men.     The  bag  is 
placed  over  a  fire^  and  frequently  turned,  till  the  lac  is  liquid 
enough  to  pass  through  its  pores,  when  it  is  taken  ofi*  the  fire,  and 
squeezed  by  two  men  in  different  directions,  dragging  it  along  the 
convex  part  of  a  plantain-tree  prepared  for  the  purpose.     While 
this  is  doing,  the  otner  bag  is  being  heated,  to  be  treated  in  the  same 
manner.    The  dragging  of  the  bags  over  the  surface  of  the  plantain- 
tree  has  the  effect  of  depositing  a  layer  of  the  melted  lac  upon  it ; 
and  the  thickness  of  this  layer  depends  on  the  degree  of  pressure 
exerted  on  the  bag.    The  fineness  of  the  resulting  shell-lac  depends 
on  the  fineness  or  porosity  of  the  bag  through  which  it  is  strained. 
The  Indians  employ  lac  in  a  great  variety  of  ways,  as  a  material 
for  ornaments,  as  a  varnish,  and  as  a  dye.     They  use  the  lump-lac 
in  making  bangles,  or  ornaments  in  the  form  of  rings,  for  the  arms 
of  the  lower  class  of  females — the  best  shell-lac  being  used  in  manu- 
facturing these  ornaments  for  the  superior  classes ;  as  also  beads, 
spiral  and  linked  chains  for  necklaces,  and  other  ornaments.     As  a 
varnish,  the  lac  is  used  in  a  curious  manner ;  It  is  first  formed  by 
melting  small  pieces  together  into  sticks,  something  like  our  seal- 
ing-wax, which  are  covered  with  cinnabar  or  any  other  pigment. 
The  box,  cabinet,  or  piece  of  wood  which  is  to  be  varnished,  is 
heated  by  means  of  a  charcoal  fire,  and  then  rubbed  over  with  a 
stick  of  lac;  the  smooth  regularity  of  the  lac  being  insured  by 
rubbing   it   over   with   a  piece  of  folded   plantain-leaf.       Orna- 
mental figures  are  frequently  formed  of  coloured  lac  drawn  over 
the  heated  surface  of  the  article  to  be  ornamented.     In  ornamenting 
their  images  and  religious  houses,  the  Hindoos  frequently  make  use 
of  1     y  thin  beaten  lead,  which  they  colour  with  various  varnishes 
le  of  coloured  lac ;  the  leaf  of  lead  is  laid  upon  a  smooth  iron 


USEFUL  INSECTS  AND  THEIR  PRODUCTS.  817 

lieated  from  below,  while  the  varnish  is  being  spread  ou  it.  Lac 
is  sometimes  curiously  applied  in  the  making  of  the  polishing  grind- 
stones used  by  the  Eastern  lapidaries.  The  natives  mix  three  parts 
of  river  sand  with  one  of  seed-lac  in  a  vessel  over  a  fire,  and  form 
the  mass  into  the  shape  of  a  grindstone.  A  square  hole  being 
made  in  the  centre  of  the  grindstone,  it  is  fixed  on  an  axis  ;  and  by 
warming  the  surface  of  the  lac,  the  grindstone  may  be  brought  to 
a  right  form%  The  grindstones  vary  in  the  proportion  and  quality 
of  the  sand  mixed  with  the  lac,  according  as  they  are  to  be  em- 
ployed for  cutting  or  for  polishing.  It  will  be  evident  that  the 
lac  here  plays  no  other  part  than  that  of  a  cement  whereby  the 
particles  of  sand  are  combined  into  a  solid  substance. 

When  water  is  poured  on  powdered  stick-l|ic,  the  liquid  imme- 
diately begins  to  be  tinged  with  red,  and  the  addition  of  heat  pro- 
duces a  deep-coloured  crimson  solution.  This  colouring  substance, 
the  source  of  much  of  the  value  which  attaches  to  lac^  enables  it  to 
be  used  both  as  a  coloured  pigment  and  as  a  dye  by  the  natives  of 
India.  The  colouring  matter,  which  is  extracted  in  various  ways, 
is  formed  for  sale  into  small  square  cakes  or  pieces,  like  those  of 
indigo,  which  obtain  the  name  of  lac-dye,  lac-cake,  or  cake-lake. 
These  cakes,  when  broken,  appear  dark-coloured,  shining,  smooth, 
and  compact,  and  when  scraped  or  powdered,  present  a  bright 
red  colour,  approaching  to  that  of  carmine.  The  seed-lac  and  the 
lurap-lac  are  less  used  as  a  colouring  than  as  a  kind  of  varnish,  for 
they  consist  principally  of  the  resinous  portions  left  after  the 
colouring  matter  has  been  obtained.  The  Indians,  to  dye  with  the 
lac-dye,  take  one  gallon  of  the  red  liquid,  and  add  to  it  three 
ounces  of  alum  ;  three  or  four  ounces  of  tamarinds  are  boiled  in 
a  gallon  of  water,  and  strained  ;  equal  parts  of  the  red  liquid  and 
of  the  tamarind-water  are  then  mixed  over  a  brisk  fire ;  and  the 
pieces  of  silk  or  cotton-cloth  to  be  dyed,  are  dipped  and  wrung 
alternately,  until  they  have  received  a  proper  quantity  of  the  dye. 
To  increase  the  colour,  they  increase  the  proportion  of  the  red 
liquid,  and  prolong  the  time  during  which  the  cloth  remains  im- 
mersed in  it.  To  render  the  colour  binding  in  the  silk,  they  boil 
a  handful  of  the  bark  called  "  load  "  in  a  little  water,  and  dip  the 
silk  in  the  decoction  several  times.  An  ink,  not  easily  acted  upon 
by  moisture,  is  made  by  adding  a  little  borax,  lamp-black,  or  ivory- 
black  to  a  solution  of  lac.  It  is  partly  as  a  dye,  and  partly  as  a 
varnish,  that  lac  comes  to  this  country.  As  a  dye,  the  colour  given 
by  lac  is  less  beautiful  but  more  durable  than  that  given  by 
cochineal.  Some  persons  have  recommended  its  adoption,  as  a 
vehicle  for  colours  in  painting,  for  which  it  appears  to  have  certain 
favourable  qualities.  As  a  varnish  it  is  used  m  the  manufacture  of 
some  kinds  of  liquid  varnish,  in  the  manufacture  of  the  best  sealing- 
wax,  and,  within  the  last  few  years,  in  the  hat  manufacture. 
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The  Real  Agency  of  the  Pure  Earths.  By  J.  ToWERS,  Member 
of  the  Koyal  Agricultural  Society  of  Eugland, — This  subject, 
which  is  of  vital  importance  to  agriculture,  was  suggested  to 
me  in  perusing  an  article  that  appeared,  originally,  I  believe,  in 
the  Phytologist^  and  an  extract  from  which  will  speedily  be  bud 
before  the  reader.  I  must,  however,  introduce  it  by  some  remarks 
upon  the  earths  which  constitute  the  staple  of  all  arable  lands ; 
and  I  greatly  regret  my  inabiHty  to  do  little  more  than  suggest. 
Chemical  knowledge,  as  referred  to  rural  affairs,  is  still  in  a  state 
of  infancy ;  and,  as  exerted  by  the  most  able  authorities  of  the 
day,  is  perplexed  with  contradictory  hypotheses.  Let  any  one 
examine  the  Essay  on  Experimental  Agriculture,  which  occupied 
pp.  83-108  of  the  October  number  for  1849  of  this  Journal,  by  that 
eminent,  and  patient  investigator,  Professor  Johnston,  and  he  will 
scarcely  fail  to  arrive  at  the  conclusion  that  every  chemical  agent, 
in  common  with  ^'  each  of  the  salts  of  ammonia,  and  each  of  the 
nitrates,  exercises  a  special  and  peculiar  acticm  upon  vegetatiofC^ — 
that  the  action  of  such  substances  ^^  is  probably  different  in  the  case 
of  different  plants,  and  is  modified  also  by  climate^  season^  soil, 
locality,  and  other  circumstances.  That  to  make  out  the  several 
special  actions  of  these  compounds,  and  the  modifying  influence  of 
circumstances,  will  require  many  carefully-conducted  and  skilfully- 
contrived  experiments.'' 

The  pure  earths,  so  called,  must  be  carefully  distinguished  from 
soils  as  prepared  by  the  art  and  labour  of  man  for  the  purposes  of 
cultivation.  By  the  term  earth  we  refer  solely  to  those  native 
substances  that  constitute  the  basis  of  arable  land[,  and  which  are  in 
themselves  little,  if  at  all,  soluble  in  water — namely,  1st,  flint,  silica, 
or  sand ;  2d,  alumina,  or  clay  ;  3d,  chalk,  or  carbonate  of  lime ;  and 
4th,  the  peroxide,  generally  intermixed  with  the  sub-oxide,  of 
iron.  Without  all  these  basal  substances,  combined,  however,  in 
exceedingly  variable  proportions,  no  genuine  loam  can  exist.  It  is 
true  that,  by  the  experiments  of  the  late  Sir  Humphry  Davy,  and  of 
other  analytic  chemists,  the  three  first-named  substances  have  been 
determined  to  be  metals,  combined  with  equivalent  portions  of 
oxygen  ;  yet,  as  their  metalHc  bases  are  never  found  in  the  land,  the 
original  expression  of  native  earths  is  distinctively  retained. 

1st,  Silex.  I  borrow  the  following  description  as  being  apposite 
to  the  object  I  have  in  view.  This  earth  of  flints  consists  of  crys- 
tals of  hard  stone,  constituting  gravel  or  sand,  according  to  their 
size.  The  finest  siliceous  sand,  under  the  microscope,  appears  as 
irregular  fragments  of  stone,  detached,  and  void  of  any  principle 
of  cohesion.  It  holds  water  in  its  interstices,  in  proportion  to  its 
fineness,  but  lets  it  pass  away  by  filtration  or  evaporation  so 
rapidly,  that  no  vegetation  can  progress  or  be  sustained,  unless  a 
constant  supply  of  moisture  be  maintained  by  watering. 

2d,   Clay  or  alumina  is  never  found  pure,  even  in  the  stiffest 
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ground ;  but  it  may  be  obtained  from  a  watery  solution  of  alum 
by  the  addition  of  soda  or  potash  (salt  of  tartar)  dissolved  iifVater, 
which  precipitates  a  white  and  rather  curdy  mass  of  the  earth  of 
alum.  This  earth  is  the  base,  or  pure  matter  of  clay,  and  confers 
tenacity  on  those  compounds  of  silex,  alumina,  chalk,  and  oxide  of 
iron,  that,  in  agriculture  and  brickmaking,  bear  the  name  of  clay. 
Alumina,  according  to  The  Booh  of  the  Farm^  exists  in  clays  to 
the  extent  only  of  30  or  40  per  cent,  whereas  the  quantity  of 
silica  in  such  soils  amounts  to  from  60  to  95  per  cent.  Alumina 
exerts  no  direct  chemical  influence  on  vegetation,  and  is  scarcely 
ever  found  in  the  ashes  of  plants. 

3d,  Chalk  {carbonate  of  lime)  is  abundant  throughout  nature. 
In  good  loams  its  quantity  varies  considerably — from  almost 
nothing  to  12  or  15  per  cent.  It  is  insoluble  in  water,  unless,  as 
was  shown  in  a  late  article,  it  be  held  in  solution  by  a  double  quan- 
tity of  carbonic  acid,  as  is  the  case  in  hard  waters. 

4th,  Oxide  of  iron.  This  is  the  colouring  principle  of  soils. 
It  confers  on  them  every  variety  of  tint,  from  a  pale  stone  colour, 
and,  through  the  many  shades  of  buff  and  brown,  to  the  full,  deep 
red  that  is  seen  in  some  few  localities.  Iron,  if  in  the  state  of  a  per- 
oxide, is  insoluble  and  harmless,  and  therefore  may  rank  among 
the  four  earths  which  we  regard  as  staples.  They  are  all  negative 
in  their  qualities  as  to  chemical  action,  and  perform  no  direct  office 
in  the  phenomena  of  vegetable  progress,  otner  than  that  of  fixing 
and  retaining  the  roots  while  presenting  to  their  absorbent  organs 
the  solutions  which  are  prepared  for  their  nutriment  in  the  form 
of  raw  sap,  and  yielding  free  access  to  their  further  development 
in  search  of  food.  Having  thus  generalised,  I  shall,  without  fur- 
ther preliminaries,  introduce  the  article  to  which  I  first  alluded,  and 
thus  permit  the  writer  to  speak  for  himself: — 

Although  so  much  has  been  written  on  the  subject  of  gases  being  evolved  and 
absorbed  by  plants,  and  the  obvious  numerical  preponderance  of  the  stomata  (breath- 
ing pores)  in  the  leaves  and  branches  over  those  in  their  roots,  yet  the  broad  assertion 
that  the  office  of  the  earths,  in  relation  to  plants,  is  precisely  equivalent  to  its  office  in 
relation  to  animals— nRvaely,  to  maintain  thtm  in  the  position  best  suited  to  their  nv//- 
beinrf,  has,  I  believe,  never  yet  been  made  public  in  print.  Almost  as  long  ago  as  I 
can  recollect,  this  phytological  fact  was  impressed  forcibly  on  my  mind,  by  seeing 
how  beautifully  hyacinths  blossom  with  their  roots  immersed  in  water,  and  without 
a  particle  of  earth  that  they  could  possibly  reach.  I  have  constantly  asserted  my 
belief  on  this  point,  but  have  always  been  laughed  at  as  a  visionary  and  theorist.  It 
is,  however,  with  infinite  satisfaction  that  I  see  my  views  daily  gaining  ground. 
Each  succeeding  year  diminishes  the  number  of  those  who  assert  that  plants  feed  on 
earth  as  we  feed  on  meat,  bread,  and  potatoes.  Still,  by  far  the  greater  number  of 
conversing  mankind  religiously  believe  this,  and  most  farmers  look  on  a  rich  soil 
as  being  directly  food  for  their  wheat,  as  a  sack  of  barley-meal  is  food  for  their  pigs. 
Now,  the  truth  is  the  very  converse  of  this  ;  the  earth  feeds  on  plants— ia  increased  by 
plants— owes  what  is  called  its  richness  and  good  properties  to  plants  !  The  facts 
are  not  only  interesting  in  themselves,  but  the  ends  to  which  they  are  applicable 
would  furni>h  almost  a  new  era  in  existence.  It  can  scarcely  be  doubted  that  nature 
ha^:  provided  in  the  earth  the  best  possible  receptacle  for  the  roots  of  plants;  yet 
even  this  position  will  admit  of  considerable  modification, — for  we  have  first  to  con- 
sider whether  our  object  in  cultivation  is  to  carry  ont  the  designs  of  nature,  or  to 
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make  nature  snbserrient  to  our  artificial  requirings  :  if  the  latter,  it  is  quite  oertaia 
that  art  can  be  adTantageously  employed,  for  we  have  only  to  call  to  mind  oar  com- 
mon fruits  and  vegetables  as  examples.  Thus,  although  plants  may  best  achieTe  their 
destined  ends  when  rooted  in  the  earth,  it  may  be  reasonably  doubted  whether,  in 
turning  their  good  properties  to  our  uses,  a  more  advantageous  receptacle  may  not  be 
found,  but  without  extending  the  inquiry  so  far  as  that,  if  it  be  once  admitted  that 
earth  u  in  noicise  the  food  of  plants,  then,  catei-is  paribus,  the  most  unprodnctiTe  sand 
— for  instance,  the  heaths  of  Surrey — may  be  rendered  equally  produetiTe  as  the 
golden  valley  :  we  have  only  to  make  use  of  this  sand  as  nature  directs — that  is,  as  a 
receptacle  of  roots — and  then,  having  learned  what  is  the  true  food  of  each  plant,  to 
supply  that  food  in  a  way  the  most  profitable.  It  is  now  generally  admitted  that 
carbonic  acid  gas  is  their  true  food  ;  but  leaving  even  this  question  to  those  more 
competent  to  decide  on  it  correctly,  it  is  certain  that  their  food,  whatever  it  may 
be,  is  evolted  from  certain  chewicai  preparations,  rather  than  from  the  richest  and 
most  highly  manured  earth.  Poverty  of  soil  thus  becomes  a  nonentity ;  rotation  of 
crops  a  mere  amusement ;  for,  once  admit  that  earth  is  simply  a  receptade  of  roots, 
and  yon  invest  it  with  a  property  that  you  cannot  wear  out.  Every  common  and 
heath  may  be  made  to  produce  wheat  at  the  will  of  the  cultivator,  and  the  supply 
must,  ere  long,  greatly  exceed  the  consumption,  since  that  very  description  of  food, 
which  causes  so  much  difficulty  to  legislators,  would  beco'me  more  abundant  than  the 
most  zealous  philanthropist  could  desire. 

So  far  the  article  which  met  my  eye  in  a  secondary  channel  as 
a  detached  piece ;  but  it  there  was  ascribed  to  Mr  Newman,  author 
of  a  work  on  British  ferns.  It  is,  to  say  the  least,  argumentative, 
though  bold  and  startling ;  and  as  such  I  venture  to  deal  freely 
with  it.  We  may  fairly  cede  the  point  that  the  above  four  earths, 
with  metallic  bases,  cannot  furnish  nutriment  to  plants,  being 
insoluble  unless  they  meet  with  some  free  acid,  which  might  by 
mere  possibility  act  upon  the  chalk  and  sub-oxide  of  iron;  and 
consequently,  that  these  earths,  by  moulding  and  giving  texture 
to  the  land,  prepare  it  to  receive  the  roots,  and  act  as  a  matrix 
and  medium  of  support.  But  there  are  other  circumstances  which 
claim  attention  before  it  will  be  possible  to  decide  how  far  the 
nutrition  and  growth  of  plants  are  dependent  upon  the  earthy 
medium  which  fixes  the  roots,  and  enables  them  to  permeate  in 
all  directions,  according  to  their  individual  capacities. 

There  are  various  modifications  of  earth  to  which  the  appellation 
of  virgin  soils  has  been  assigned:  two  of  these,  having  been 
analysed  by  Professor  Johnston,  may  safely  be  offered  as  genuine 
examples.  The  first,  or  No.  1.,  may  rank  among  the  barren 
earths,  although  not  destitute  of  organic  matter.  '  In  1000  parts 
there  were  found  of — 


Organic  matter,  (as  fibres 

or 

decayed  leaves,) 

40 

Silica,  or  sandy  matter, 

778 

Alumina, 

91 

Lime  as  carbonate. 

4 

Magnesia, 

" 

1 

Oxide  of  iron,    . 

%                        *                        •                        « 

81 

995 

Such  a  soil  might,  and  would,  sustain  some  vegetation  in  garden 
and  field,  an4  be  precisely  applicable  to  certain  wild  plants — as,  for 
instance,  the  purple  sandwort  [Arenarta  rubra;)  but,  Wng  deficieni 
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in  saline  constituents,  could  not  bring  to  perfection  the  nobler 
plants  of  the  farm. 
No.  2  yielded  to  the*  analyses,  of  1000  parts — 


Silica,        .        .        .        . 

648^ 
.      57 

Alumina,    .         .        .         . 

Lime,  .... 
Magnesia,  . 
Oxide  of  iron,     . 

59 
Q  V  earthy  oonstituents. 

:  611 

Oxide  of  manganese,  . 

Potassa, 

Soda, 

ij 

.  1  alkaline  bases. 

Chlorine 

•2) 

Sulphuric  acid, 
Phosphoric  acid, 
Carbonic  acid,     . 

i  >  acids. 
40  ) 

Organic  matter. 

17    resolvable  into  hydro-nitrogenous  gases. 

985 

Loss  unexplained,  . 

.       15 

The  reader  should  be  aware  that  the  severe  analyses  of  the 
laboratory  tear  and  rend  to  pieces,  and  thus  discover  the  ultimate 
2>roducts  of  matters  subjected  to  their  agency.  Those  products 
above  tabulated  do  not  exist  as  such,  (if  we  except  the  true  staple 
earths,)  but  in  a  state  of  chemical  union  according  to  the  combining 
law  of  equivalents.  Thus,  the  59  parts  of  lime  would  not  be  found 
in  its  caustic  state,  but  as  a  mild  carbonate,  (chalk,)  the  40  parts 
of  carbonic  acid  uniting  with  about  50  parts  of  the  lime,  as  their 
saturating  equivalent ;  while  the  remaining  9  parts  might,  without 
any  unwarrantable  violence,  be  assigned  to  the  phosphonc  acid  to 
form  bo7ie  earth,  or  phosphate^  and  to  the  sulphuric  acid,  the  pro- 
duct of  which  woula  be  gypsum,  or  plaster  of  Paris. 

The  15  parts  lost  would  somewhat  puzzle  the  young  inquiring 
chemists ;  but  as  losses  are  inevitable,  and  as,  moreover,  the  other 
elements  before  us  are  not  greatly  incompatible,  data  are  furnished 
from  which  a  shrewd  conjecture  may  be  formed  of  the  real  consti- 
tuents of  the  1000  parts  before  they  were  disturbed  by  chemical 
agency. 

I  have  met  with  some  remarks  upon  the  constituents  of  the  two 
soils  alluded  to,  and  which  may  be  brought  to  bear  upon  the 
inquiry  now  pending.  It  has  been  conjectured  that  the  average 
quantity  of  nitrogen  in  the  soil  of  England,  taken  as  a  whole, 
scarcely  exceeds  a  quarter  per  cent. 

On  the  supposition  that  the  component  parts  of  the  oiganio  matter  found  in  the 
above  two  samples  were  alike,  it  is  clear  that  both  in  Bitrogenous  and  calurifie 
powers  the  virgin  soil.  No.  2,  exceeds  the  barren.  No.  1,  nearly  as  2jl  to  1.  And  io 
respect  to  soluble  saline  matter  the  difference  is  stiU  more  remarkable;  for  of  many 
plants  which  might  be  enumerated,  and  which  can  grow  in  the  soil  No.  2,  not  one  of 
them  could  procure  the  means  of  subsistence  from  the  barren  No.  1,  deficient  as  it  is 
of  the  alkalies,  chlorine,  sulphuric,  and  phosphoric  acids — all  of  which,  together  with 
the  oxide  of  manganese,  and  an  increased  amount  of  organic  matter,  are  requured  to 
place  it  on  a  level  with  its  competitor.  To  supply  this  deficiency  is  the  business  of 
the  scientific  agriculturist."    The  same  writer,  Agrtcultory  (who  he  is  I  am  not 
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aware,)  thus  lends  his  aid  to  the  theory  of  Mr  Newman — **  Experience  has  tanghi 
us  that  plants  will  grow  in  sand,  in  sulphur,  or  any  other  insoluble  and  inert  sab- 
stances,  proTided  the  necessary  fertilising  materials  are  supplied;  from  which  it  fol- 
lows that  the  composition  of  the  abtolutely  intolubU  portiotu  of  a  soil  are  of  little 
consequence,  provided  the  calorific  (heat-imparting)  and  soluble  constituents  be 
present 

Having  now  adduced  evidence  in  favour  of  the  theory  of  the 
negative  character  and  offices  of  the  earths^  (properly  so  called,)  it 
onh^  remains  for  me  to  collate  the  facts  that  bear  upon  the  science 
and  practice  of  agricultm'e. 

It  appears  certain,  that  the  principal  knowledge  that  we  can 
arrive  at,  concerning  the  requirements  of  plants  as  their  appropriate 
nutriment,  must  be  obtained  by  a  strict  analysis  of  their  juices 
while  aUve,  during  the  several  stages  of  their  growth.  Tins  I 
took  the  liberty  to  suggest  to  Professor  Johnston,  who,  in  reply, 
of  date  10th  Sept.  1847,  assured  me  that  his  assistants  wereuieu 
occupied  with  an  analysis  of  the  turnip,  seed-tops  and  bulbs,  at 
various  periods ;  that  he  had  given  instructions  that  the  soluble 
matters  in  the  leaves  and  bulbs  should  be  examined  separately ; 
and  that  the  same  should  be  done  with  carrots,  and,  if  not  too  late, 
with  potato-tops  and  tubers — adding,  "  this  will  no  doubt  lead  to 
some  further  light  in  physiology,  for  our  knowled^  of  the  inorganic 
matter  of  plants  and  its  functions  is  as  yet  only  in  its  infancy :  we 
must  have  investigationa  of  a  much  more  refined  character  than  any 
yet  madey  to  help  us  forward  in  a  right  direction.'' 

This  is  the  truth;  and  we  shall  never  understand  the  philosophy 
of  culture  and  tillage,  till  we  know  what  each  individual  plant 
really  demands  for  its  nutrition — what  it  absorbs  from  the  ground, 
and  what  it  inhales  through  the  porous  system  of  its  foliage.  The 
task  is  herculean — for  labour,  assiduity,  and  chemical  acumen, 
must  be  exerted,  perhaps  for  ages,  ere  we  may  be  able  to  know 
the  subjects  o/*ana  with  which  we  treat.  As  the  case  stands,  Mr 
Newman  and  his  advocates  are,  I  conjecture,  right  in  assuming 
that  the  staple  insoluble  earths  afford  no  nutriment,  and  act  only 
as  sujpportinff  media,  but  yet  qualified  to  conduct  the  products  of 
electric  agencies,  which  are  ever  at  work,  between  the  vital  prin- 
ciple of  the  plants  and  the  decomposable  substances  combined  with 
the  earths.  This  word,  combined^  leads  to  the  consideration  of 
manures ;  and  here,  till  silenced  by  fact,  I  must  insist  upon  the 
introduction  of  farm  and  fold  yard  products,  of  deodorised  excreta, 
of  carbonised  peat — in  a  word,  of  all  and  every  species  of  ordure 
which  a  law  of  nature  requires  us  to  bury  within  the  earth.  It  is 
not  tliat  plants  can  devour  or  feed  upon  such  putrescent  matters, 
for  not  a  particle  of  solid,  or  even  of  dissolved  colouring  matter 
could  pass  into  the  absorbents  of  the  root ;  but  because  such  de- 
composable remains  develop  heat,  gases,  and  an  electric  currentf 
which  passes  through  the  moist  terrene  medium,  and  conveys  to 
the  rootlets  the  infinitely  fine  particles  of  gaseous  matter  that  are 
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resolvable  into  food.  Liebig  maintained  that  humus  in  the  ground 
produced  an  atmosphere  of  carbonic  acid,  which,  in  adequate  quan- 
tities, is  taken  up  by  the  leaves  according  to  their  capacity.  It 
may  be  so ;  and  it  may  be,  and  also  most  probably  is,  the  office  of 
soils  to  present  to  tlie  roots  those  hydro-carbonous,  phosphoric, 
saline,  and  nitrogenous  solutions  whicn  nature  has  qualified  them 
to  absorb.  The  question  is  an  open  one.  At  present  our  know- 
ledge is  little  better  than  conjecture,  but  we  are  upon  the  road  of 
inquiry.  I  close  this  paper  with  a  few  lines  upon  the  subject  of 
humus  J  copied  from  the  Penny  Encychpcedia^  which,  to  say  the 
least,  are  interesting  and  well-written. 

This  substance,  (humas)  has  been  called  vegetable  mould ;  after  Tha8r>  and  other 
eminent  writers,  we  adopt  the  name  of  Humus.  This  is  a  dark,  unctuous,  fHable 
substance,  nearly  uniform  in  its  appearance.  It  is  a  compound  of  oxygen,  hydrogen, 
carbon,  and  nitrogen,  which  is  found  only  in  some  substances,  as  the  elements  of  all 
animal  and  yegetable  substances.  It  is  the  result  of  the  slow  decomposition  of 
organic  matter  in  the  earth,  and  is  found  in  the  greatest  abundance  in  rich  garden 
mould,  or  old  neglected  dunghills.  It  is  the  product  of  organic  power,  such  as  can- 
not be  compounded  chemically.  It  also  contains  other  substances  in  smaller  quan- 
tities, as  phosphoric  and  sulphuric  acids  combined  with  some  base,  and  also  earths 
and  salts.  Humus  is  the  product  of  liTing  matter  and  the  source  of  it :  it  afford« 
food  to  organisation, — without  it  nothing  material  can  have  life. 

If  such  be,  de  facto^  the  comprehensive  character  of  humus,  we 
need  not  be  surprised  at  the  operation  of  manure  in  the  soil ;  and 
hence  we  may  be  assured  that  pure  earth  unaided  by  the  presence 
of  decomposable  substances,  applied  by  art,  cannot  for  any  length 
of  time  remain  fertile,  so  as  to  sustain  a  rotation  of  crops. 

Geological  Landscape  Oardening.  —  By  Mr  David  Gobrie, 
Annat  Cottage,  Perthshire. — Long  before  the  term  geology  was 
used  to  designate  that  science  which  teaches  the  "  doctrine  of  the 
earth,"  and  long  before  the  art  of  ornamenting  portions  of  the 
earth's  surface  was  termed  landscape-gardening,  tne  natural  con- 
formation of  each  country,  in  which  gardening  as  an  art  of  taste 
was  practised,  had  a  necessary  influence  on  whatever  particular 
national  style  of  adornment  was  adopted.  Ancient  history 
records  one  instance  of  a  contrary  kind ;  but  this  like  other 
exceptions,  serves  to  illustrate  a  general  truth.  The  Median  Queen 
of  Nebuchadnezzar,  says  Mason,  in  his  Essay  on  Design^  "  could 
never  be  reconciled  to  the  flat  and  naked  appearance  of  the  pro- 
vince of  Babylon,  but  frequently  regretted  each  rising  hill  and 
scattered  forest  she  had  formerly  delighted  in,  with  all  the  charms 
they  had  presented  to  her  youthful  imagination.  The  kin^,  who 
thought  nothing  impossible  for  his  power  to  execute,  nothing  to 
be  unattem])ted  for  the  gratification  of  his  beloved  consort,  deter- 
mined to  raise  woods  ana  terraces  even  within  the  precincts  of  the 
city,  equal  to  those  by  which  her  native  country  was  diversified." 
In  this  he  succeeded,  perhaps,  in  as  far  as  it  was  possible  for  man 
to  succeed  ;  and  yet  the  elevated  gardens  of  Babylon,  surpassingly 
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magnificent  as  they  were,  must  have  tended  to  show  the  littleness 
as  well  at  the  greatness  of  man.  Babylon  itself,  built  by  its 
mighty  monarch,  as  he  said  himself,  for  the  house  of  the  kingdom, 
by  the  might  of  his  power,  and  for  the  honour  of  his  majesty,  formed 
after  all  but  a  speck  on  the  wide  plains  of  the  East;  and  the 
gardens  of  Semiramis,  unrivalled  of  their  kind,  could,  after  all, 
neither  add  to  nor  detract  from  the  general  features  of  the  country. 
They  manifested  the  power  of  art,  but  were  overwhelmed  with 
the  vastness  of  nature.  In  a  rocky  country,  their  terraces  would 
have  been  less  conspicuous,  but  more  appropriate.  They  har- 
monised not  with  the  surrounding  scenery  of  nature,  and  yet  were 
too  insignificant  to  form  an  effective  contrast  therewith.  They 
were  simply  fitted  to  illustrate  Dr  Young's  well-known  and  oft 
quoted  lines. 

How  poor,  how  rich,  how  abject,  how  angast. 
How  complicate,  how  wonderful,  is  man  ! 

Incongruous,  inharmonious,  out  of  place,  these  splendid  gardens 
showed  how  little  man  can  do,  even  when  he  attempts  to  dp  great 
things ;  and  also,  how  wise  it  is  in  the  landscape  gardener  to  adapt 
his  style  to  the  natural  features  of  the  place  which  he  is  endea- 
vouring to  adorn,  rather  than  attempt  to  exalt  his  art  by  placing 
it  in  direct  opposition  to  what  has  previously  been  done  by  a  more 
powerful  hand  than  his. 

The  valley  of  the  Nile  owes  the  maintenance  of  Its  fertility  to 
natural,  assisted  by  artificial,  irrigation  ;  and,  according  to  Hero- 
dotus,  the   sacred    groves   or   gardens  of  ancient  Egypt  were 
watered  by  meandering  streams,  which   flowed  from   numerous 
fountains.     Water  was  as  essential  to  the  Egyptian  landscape  as 
were  the  pyramid  and  the  palm-tree.     The  gardens  of  Solomon 
were  diversified  with  water;   but  being  in  a  hilly  country,  that 
water  was  retained  in  artificial  pools,  or  made  its  escape  in  rapid 
flowing  rivulets,  unlike  that  wnich  moved  gently  along  in  the 
canals  supplied  by  the  Nile.     Trees,  moreover,  were  planted  in  a 
more  picturesque   style   in  Palestine  than   in  Egypt.       Persia 
employed  the  geometrical  style,  but  it  verged  on  the  picturesque 
where  the  gardens  or  groves  were  extensive,  and  where  irregularity 
'^^  ground  prevailed.     Greece  borrowed  the  Persian  style,  but 
tered  it  so  as  to  make  it  her  own.     The  farther  that  the  Boman 
nllas  were  removed  from  the  city,  and  the  nearer  they  approached 
..^    AiVhbouring  hills,  their  style  of  gardening  became  more  and 
n^Jxx.  x.atural  and  picturesque.     Art,  indeed,  prevailed  greatly  in 
^'^m  all ;  but  the  taste  of  the  Romans  for  a  display  of  architec- 
ui-al  objects  in  garden  scenery  has  been  ascribed  to  their  love  of 
r  »ndeur  and  magnificence.     In  more  modem  times,  the  steps, 
-  xdces,  vases,  ana  statues  of  the  Italian  gardens  were  seen  in 
-siief  against  a  mountainous  back-ground  ;  and  by  means  of  these 
^^ec>«-  «T^d  p'-'-'^cia"''  r '^  *^ia  st'^rT  or^  terraces,  the  gieometricol 
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Style  in  Italy  conformed  itself  to  existing  circumstances.  In  the 
landscape  paintings  of  Italian  artists,  architecture  and  gardening 
are  seen  in  harmony  with  natural  features.  On  level  or  slightly 
undulating  grounds,  the  buildings  are  plain  and  massive,  and 
the  gardens  mspire  ideas  of  quietness  and  composure.  In  rocky 
or  mountainous  scenery,  the  outlines  of  the  buildings  are  broken 
and  much  diversified,  and  the  trees  and  other  garden  objects  con- 
vey ideas  of  pleasing  intricacy  and  variety.  In  Holland,  the 
style  of  gardening  adopted  was  geometrical,  but  the  Dutch 
variety  t>{  that  style  is  peculiar,  and  such  as  could  only  be  prac- 
tised in  a  level  country,  abounding  with  canals.  Were  the  pic- 
turesque style  introduced  into  Holland,  it  would  have  to  conform 
itself  to  the  requirements  of  a  level  country.  Smoothness,  repose, 
and  comparative  tameness,  would  prevail  over  that  boldness  ana 
intricacy,  which  belong  inherently  to  the  same  style  when  adopted 
in  hilly  or  rocky  countries.  Particular  conformations  of  the 
earth's  surface  require  not  particfular  styles  of  gardening,  but  rather 
such  varieties  or  sub-styles,  as  are  found  to  be  most  suitable.  In 
level  countries,  the  geometrical  style  has  its  straight  walks, 
avenues,  and  canals ;  in  hilly  countries,  it  has  its  terraces  rising 
one  above  another,  with  their  contour  so  broken  or  hid  as  to 
obviate  the  occurrence  of  lengthened  horizontal  lines.  So  also, 
the  modern  style  alters  itself  as  occasion  demands.  As  has 
already  been  shown,  gardening  has  thus  adapted  itself  to  circum- 
stances in  all  ages — not,  perhaps,  from  design  or  contrivance  in 
the  first  instance,  but  rather  from  an  instructive  love  of  propriety 
on  the  part  of  ancient  ornamental  gardeners.  It  is  only  in  modem 
times  that  the  principles  of  gardening,  as  an  art  of  imagination,  have 
been  much  studied.  The  writers  of  ancient  Greece,  in  describing 
the  most  commendable  qualities  of  garden  scenery,  dwelt  chiefly  on 
"  shade,  coolness,  freshness,  breezes,  fragrance,  and  repose."  They 
speak  little  of  picturesque  beauty,  or  the  poetry  of  form  and 
colour.  The  age  of  pastoral  poetry  had  to  intervene  ere  gardening 
could  take  its  place  amongst  the-  fine  arts.  However  false  the 
descriptions  of  rural  manners  given  by  the  pastoral  poets  were, — 
however  much  these  poets  attempted  to  hide  misery  in  a  silver 
mask, — their  writings  served  at  least  to  show  that  a  search  in 
quest  of  moral  beauty,  sublimity,  and  loveliness,  in  the  walks  of 
lowly  life,  had  been  instituted.  The  oaten  reeds  of  the  shepherds, 
and  the  flowery  garlands  of  the  maidens  of  Arcadia,  may  have 
existed  mainly  in  the  imagination  of  poets;  but  that  they  so 
existed,  was  a  proof  that  there  also  existed  in  the  minds  of  men  a 
desire  for  some  indefinable  good.  The  age  of  pastoral  poetry  pre^ 
ceded  the  age  of  mental  cultivation,  ana  of  progress  m  the  arts, 
and  may  have  had  a  beneficial  eff'ect  in  eounteracting  modem  ten- 
dencies towards  gross  utilitarianism.  Pastoral  poetry,  and  the  study 
of  the  arts,  have  combined  to  forward  the  cause  of  omamenta? 
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gardening.  The  one  has  stirred  up  man's  inherent  love  of  beauty, 
and  the  other  has  made  plain  the  first  principles  thereof.  The 
instances  already  given  of  the  successful  application  of  certain 

Sarden  principles,  m  ancient  times,  show  that  what  painters  and 
esigners  call  taste  naturally  exists  in  the  human  mind ;  and  that, 
though  uncultivated,  if  at  the  same  time  it  be  undepraved,  its  lead- 
ings will  be  in  the  right  direction. 

U  nlike  botany,  geology  adds  but  little  to  the  materials  of  the 
landscape-gardener — to  those  objects  which  he  may  dispose  and 
arrange.     While  ranging  the  world  for  trees,  shrubs,  ana  flowers, 
he  cannot  go  beyond  the  neighbouring  quarry  for  materials  for  an 
imitative  rockwork — that  is  to  say,  a  rockwork  that  is  to  have  a 
semblance  of  nature.      Fancy  rockeries,  intended  to  appear  as 
artificial  erections,  may  be  made  of  any  kind  of  stones,  or  even' of 
scoriaB,  or  fused  bricks ;  their  avowed  object  being  the  culture  of 
alpine  and  rock  plants  rather  than  scenic  effect.      Where  it  is 
desirable,  in  smooth  scenery,  to  have  the  appearance  of  natural 
rocks,  whether  on  the  sloping  face  of  a  hill,  or  in  courses  for  walks 
or  rivulets  artificially  sunk  in  the  ground,  geology  is  fitted  to  in- 
struct the  designer,  not  only  as  to  the  kinds  of  stone  to  be  used, 
but  also  respecting  the  way  in  which  sandstone,  slatestone,  and 
limestone  should  be  stratified,  and  the  angles  at  which  the  blocks 
should  be  laid,  so  as  to  harmonise  with  the  locality.   A  good  effect 
may  sometimes  be  produced  by  attending  to  such  particulars ;  but, 
in  all  possible  cases,  mimicry  should  be  entirely  discarded  from  the 
art.     Better  it  is  to  want  rocks  than  to  have  an  imitation  of  rocky 
scenery  unartistically  executed ;  and  in  all  departm^its  of  art, 
imitation  always  ranks  lowest,  even  when  it  is  successfully  practised. 
The  general  principles  of  design  in  the  rockery  department  appear 
to  be  these : — when  nature  is  to  be  imitated,  geology  must  be  pre- 
viously studied ;  and  when  the  rockery  is  to  be  avowedly  artifidal, 
the  materials  used  must  at  least  harmonise  together — thus,  roots 
of  trees  which  are  perishable  should  not  be  mixed  with  stones,  the 
character  whereof  is  durability.     It  has  been  said,  with  truth,  that 
jklmost  no  description  of  garden  ornament  is  more  frequently  mis- 
olaced  or  mismanaged  than  rockwork. 

The  landscape  painter  dislikes  the  glare  of  whitewashed  houses 
In  scenery ;  and  it  has  been  found  that  houses  coloured  with  the 
latural  tint  of  the  rocks  that  may  exist  in  their  neighbourhood, 
iave  the  most  harmonious  effect  of  any.  There  are,  doubtless, 
exceptions  to  this,  for  the  colours  of  some  rocks  are  naturally 
larsh.  Houses  built  from  quarries  of  that  variety  of  the  old  red 
»*ndstone,  which  is  really  and  deeply  red,  require  to  be  tinted 
vith  some  other  colour  befoi'e  they  can  please  the  eye  of  the 
■«^'nter. 

Artificial  lakes,  meres  and  rivers  must  appear  to  be  natural  ere 
....  .^r  ^i^na.     ^ir.  ,-f .    .1,^  i,o.  Vpt   nrmcd  by  throwiug  e  daBi 
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across  a  valley,  the  obstruction  raised  by  art,  from  whatever  point 
of  view  it  is  visible,  should  come  forward  conspicuously,  so  that 
the  presenccof  art  may  be  avowed,  and  that  the  means  may  appear 
sufficiently  adapted  for  the  destined  end.  Where  a  valley  is  crossed 
either  by  a  mound  of  earth  for  a  road,  or  as  a  dam  for  retaining 
water,  the  earth  should  be  hidden  by  architecture.  When  this  is 
done,  the  road  from  both  sides,  and  the  dam  when  seen  from  below, 
will  assume  the  character  of  a  viaduct ;  and  the  valley,  being  evi- 
dently crossed  artificially,  will  suffer  the  less  in  its  natural  beauties 
— whereas,  these  would  be  irretrievably  injured  by  a  mound  of 
earth,  like  that  which  crosses  the  noble  valley  between  the  old  and 
new  towns  of  Edinburgh,  because  it  would  appear,  from  certain 
points  of  view,  a  mode  of  terminating  a  valley  which  nature  never 
employs.  The  outlines  of  water  naturally  conform  themselves  to 
the  shape  of  the  ground,  being  rugged  in  rocky  countries,  and 
forming  gentle  sweeps  where  the  ground  undulates  gently.  In 
the  bend  of  a  natural  river,  the  bank,  at  the  convex  side,  is  convex 
or  steep ;  and  at  the  opposite  or  concave  side,  or  longest  side  of 
the  curve,  the  bank  is  also  concave,  being  nearly  flat  where  it  joins 
the  water.  The  windings  of  a  river  are  thus  accounted  for ;  and 
in  this  and  other  matters  nature  must  be  copied  wherever  ground 
is  altered  in  forming  a  sheet  of  water.  To  form  a  steep  bank  of 
earth  at  the  concave  bend  of  a  river,  would  betray  the  blundering 
hand  of  art.  It  is  characteristic  of  valleys  and  of  streams  to  bie 
narrower  and  deeper  amongst  mountains  composed  of  primitive 
rocks  than  over  the  more  recent  formations ;  and,  in  the  generality 
of  valleys,  the  advancing  angle  of  one  side  corresponds  with  an 
opposite  retreating  angle  or  hollow.  Valleys  vary  in  their  breadth, 
and  are  generally  tortuous.  Some  lakes  occur  near  the  summits 
of  liigh  mountains,  but  for  the  most  part  lakes  occupy  the  lower 
parts  of  valleys,  near  the  base  of  mountain  ranges ;  and  are  deep 
near  their  shores  when  the  banks  are  steep  or  rocky,  and  shallow 
where  the  banks  are  concave  or  nearly  flat.  As  a  general  rule,  the 
lowest  part  of  the  grounds  will  be  chosen  by  the  landscape  gardener 
for  being  covered  with  water ;  and,  in  designing  both  the  vertical 
and  horizontal  profiles  of  the  banks,  he  will  be  guided  by  the 
natural  conformation  of  the  ground  in  the  vicinity.  There  is 
one  thing  that  is  often  neglected  in  the  landscape  garden — the 
waters  of  natural  lakes  or  rivers  are  always  separated  from  the 
grass  on  their  banks  by  rocks,  stones,  or  mud.  Thus  a  warm 
comes  between  two  cold  colours.  Let  the  designer  always  provide 
for  this. 

Before  tracing  the  outlines  of  plantations  on  paper,  it  is  required 
of  the  designer  that  he  be  acquainted  with  the  pronle  of  the  ground, 
as  it  would  appear  in  a  section.  Some  grounds  will  be  nearlv  level, 
or  only  slightly  undulating ;  and  for  these  the  outlines  on  the  plan 
may  be  comparatively  tame,  or  wanting  in  that  bold  ruggednc 


328  THE  FARMEBS'  NOTE-BOOK. — NO.  XXVII. 

which  ou^ht  to  characterise  the  boundaries  of  a  plantation  in  a 
rocky  and  much  diversified  country.  Round-headed  hills  will  be 
harmoniously  adorned  by  plantations  having  gently  sweeping  out- 
lines ;  but  to  attempt  to  trace  the  "  line  of  beauty  "  in  the  rugged 
domains  of  the  mica-slate  would  be  spending  labour  in  vain.  In  a 
tame  country,  approach-roads  and  walks  may  be  laid  down  in 
straight  lines  or  easy  curves,  and  these  accounted  for  by  masses 
of  trees  or  shrubs;  but  sudden  turns  on  uneven  ground  may  often- 
times tend  to  create  a  pleasing  effect.  In  such  matters  as  this  the 
landscape  gardener  will  be  much  aided  by  attending  to  the  natural 
shape  of  ground,  as  determined  by  the  character  of  the  underlying 
rocky  formations ;  and  will  labour  all  the  more  successfullv  if  he 
has  laid  it  down  as  a  rule  that  art  should  study  to  add  to  what  na- 
ture has  already  done,  but  not  to  seek  for  effect  by  means  of  violent 
contrasts.  It  is  not  by  attempting  to  combine  inharmonious  forms 
or  materials  that  a  pleasing  contrast  can  be  created.  Contrast  im- 
plies change  from  one  kind  of  scenery  to  another.  The  landscapes 
of  Norway  are  described  as  being  peculiarly  diversified.  Here  they 
exhibit  a  sterile  wilderness  of  rugged  rocks  and  sterile  predpices; 
— there  they  change  to  lovely  scenes  of  rural  quietude  and  beauty. 
Pleasant  spots  are  doubly  beautiful  when  they  are  found  blooming 
in  deep  alpine  solitudes ;  but  in  seeking  to  add  to  the  beauties  of 
such  wilderness  gems,  the  ornamental  gardener  will  employ  a  style 
different  from  that  which  he  would  employ  in  their  immediate 
vicinity,  where  the  natural  features  of  the  landscape  might  differ 
in  character — and  differing  still  more  greatly  from  that  which  he 
would  adopt  in  a  wide  cultivated  plain.  It  is  not  necessary  that  a 
modern  park  or  pleasure-ground  should  be  in  all  respects  a  fit  sub- 
ject for  a  landscape  painting;  but  at  the  same  time,  it  is  of  no  little 
moment  that  the  landscape-gardener  should  possess  the  painter^s 
eye,  and  be  actuated  by  tiie  painter's  spirit. 

The  kinds  of  trees  planted  should  be  such  as  wiU  harmonise  with 
the  surrounding  scenery.  The  cedar  of  Lebanon  finds  itself  out 
of  place  in  the  grounds  of  the  spruce  modem  villa ;  its  form  will 
not  blend  with  the  forms  of  the  objects  that  surround  it ;  and  it 
seems  to  long  for  its  native  mountain  side,  where  it  may  rejoin  the 
exclusive  group  of  its  own  species.      Ossian  admired  the  majestic 

Kine  on  the  mountain  top ;  and  poets  of  more  modem  times  have 
een  delighted  with  the  beauty  and  fragrance  of  an  avenue  of  lime 
trees,  enlivened  in  the  flowering  season  by  the  busy  hum  of  bees ; 
but  let  the  lime  be  transferred  to  the  frowning  precipice,  and  the 
pine  to  the  avenue  in  the  cultivated  plain,  and  both  will  assume  the 
character  of  inharmonious  intruders.  It  is  worthy  of  remark,  that 
those  parts  of  Scotland  which  most  nearly  resemble,  in  geological 
character,  the  native  alpine  home  of  the  larch,  are  also  those  in 
which  the  larch  has  been  most  successfully  cultivated  by  Scottish 
planters.     In  the  Lowlands,  the  larch  is  liable  to  failure,  and  it 
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harmonises  not  with  the  scenery.     In  the  works  of  creation,  utility 
and  beauty  were  blended  together. 

Architectural  style  is  more  associated  with  climate  than  with  the 
form  of  the  earth's  surface  ;  but  sometimes,  in  adopting  the  style 
of  a  foreign  country,  a  regard  to  the  character  of  the  scenery  ought 
to  form  a  matter  of  primary  consideration.  A  Swiss  cottage  would 
be  in  some  respects  out  of  place  in  any  part  of  Britain ;  but  if  in- 
troduced at  all  into  a  Britisn  landscape,  those  parts  of  the  country 
which  have  most  of  an  alpine  aspect  should  be  selected.  To  place 
a  Swiss  cottage  in  the  middle  of  an  English  plain,  or  to  erect  a 
building  having  the  appearance  of  a  Hindoo  temple  in  a  Highland 
glen,  would  be  to  attempt  the  reconciliation  of  contraries,  or  the 
amalgamation  of  antagonistic  materials.  Where  the  features  of 
nature  are  peculiarly  bold  or  striking,  it  would  be  well  for  archi- 
tecture to  refrain  from  inviting  a  share  of  attention.  A  tower  or 
obelisk,  on  the  summit  of  a  majestic  rock  or  mountain,  becomes  the 
more  an  object  of  ridicule  the  more  that  the  scenery  of  nature 
around  and  under  it  partakes  of  the  grand  or  the  sublime. 

Geology,  by  itself,  is  insufficient  to  enable  a  farmer  to  judge  of 
the  fertility  of  an  unvisited  farm.  A  geological  map  will  not  stand 
the  farmer  instead  of  a  personal  visit,  when  he  designs  to  offer  for 
a  farm  in  a  distant  part  of  the  country.  There  are  local  peculi- 
arities about  every  farm  which  would  require  personal  inspection. 
But  a  map  of  the  kind  referred  to  is  well  fitted  to  give  a  general  idea 
of  the  fertility  or  barrenness  of  a  country-side.  Thus,  no  person 
possessing  and  understanding  such  a  map  would  expect  that  the 
pastm-e  farms  over  the  granite  of  the  middle  and  eastern  parts  of 
the  Grampians  might  be  converted  into  arable  grounds  for  grow- 
ing corn  chiefly ;  or,  that  the  peat  soil  over  the  gneiss  of  the  outer 
Hebrides  could  be  cultivated  with  as  great  success  as  similar  soil 
over  layers  of  diluvial  clay  and  gravel,  and  incumbent  on  rocks 
more  favourable  to  the  corn-growing  farmer  than  gneiss.  So,  also, 
a  knowledge  of  the  geological  structure  of  a  country  may  be  of 
service  to  the  landscape-gardener,  but  it  must  be  combined  with 
other  kinds  of  knowledge.  Rules,  applicable  to  each  variety  of 
surface,  might  be  laid  down ;  but  these  are  unnecessary  where  the 
designer  has  made  the  beauty  and  harmony  of  lines  and  forms  his 
careful  study. 

In  geological  arboretums,  which  are  best  formed  on  irregular 
ground  while  level  ground  is  best  adapted  for  botanical  arrange- 
ment, the  various  families  of  trees  are  planted  on  their  favourite 
soil ;  and  the  efiect  may  be  heightened  by  the  introduction  of  arti- 
ficial rocks,  not  on  the  flower-garden  model,  but  in  imitation  of  the 
edges  of  natural  strata,  or  of  upheaved  and  broken  masses  of  the 
primary  formations.  Where  diversities  of  soil  exist,  geology  may 
combine  with  botany  in  directing  the  planter  of  an  arboretum.  In 
many  cases,  almost  all  the  trees  in  a  natural  order  have  kindred 
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partialities  in  regard  to  soil,  both  in  the  distinctive  name,  and  the 
relative  wetness  or  dryness  thereof.  Thus  while  the  willows,  the 
poplars,  and  the  ashes,  prefer  a  soil  that  is  rather  damp,  the  birches 
and  the  hornbeams  take  better  with  one  that  is  dry  and  gravelly. 

Analysis  of  Soils. — One  objection,  which  is  often  made  to  the 
analysis  of  soils,  merits  some  attention.  It  is  argued  that,  as  the 
surface  of  a  field  is  changing  at  almost  every  step,  when  you  take 
a  sample  from  one  square  yard,  you  are  by  no  means  sure  that  it 
at  all  agrees  with  the  next.  A  field  is  not  a  crystallised  mineral  of 
definite  composition — it  is  a  confused  mixture  of  various  substances, 
perhaps  deposited  at  random  from  water.  This  objection  however, 
fortunately,  only  has  weight  where  absolute  exactness  is  required. 
A  similar  objection  applies  in  nearly  an  equal  degree  to  the  analysis 
of  rocks,  ana  yet  it  is  found  useful  to  know  the  composition  of  field- 
spars,  micas,  and  ^anites.  Not  that  it  is  for  one  moment  expected 
that  the  morsel  ot  these  rocks  which  may  be  examined  agrees  with 
the  rest  of  the  rock ;  the  average  composition  of  these  rocks  is 
tlie  information  sought,  without  pretending  to  arrive  at  a  degree 
of  exactness  which  does  not  exist. 

It  is  the  same  with  the  analysis  of  soils,  but  with  this  difference, 
that  the  mean  composition  of  soils  brought  from  different  situations 
will  often  vary  to  such  a  marked  degree,  as  to  convey  nearly  the 
same  amount  of  information  that  would  have  been  derived  from 
the  analysis,  if  even  extreme  exactness  had  been  possible.  Having 
thus  reduced  to  its  just  importance  the  degree  of  exactness  requisite 
in  an  analysis  of  a  soil,  it  must  be  admitted  that  its  usefulness,  thus 
fairly  estimated,  must  be  limited  to  an  extent  varying  with  the 
special  locality.  For  instance,  in  some  neighbourhoods  the  soil 
will  vary,  most  unfortunately,  perhaps  half-a-dozen  times  in  one 
field,  whilst  in  others  no  change  can  be  observed  over  many  hundred 
acres.  In  this,  much  must  always  be  left  to  the  judgment  of  the 
faimer  ;  and  whilst  it  undoubtedly  qualifies  the  advantage  to  be 
derived  from  the  chemical  analysis  of  a  soil,  yet  it  far  firom  justifies 
any  one  in  concluding  hastily  that  no  information  is  to  be  derived 
from  it. — Gasparin,  Cour  d" Agriculture. 

TJie  Failure  of  Broad  Clover, — There  is  no  crop  which  the 
farmer  cultivates  upon  which  he  can  calculate  with  so  little  cer- 
tainty as  the  broad  clover.  The  answer  usually  eiven  to  an 
inquiry  as  to  the  cause  of  this  evil,  has  usually  been  tnat  the  land 
was  "  clover  sick."  This  plan  of  giving  a  difiSculty  a  name, 
instead  of  explaining  it,  has  been  so  often  adopted,  even  in  what 
are  called  the  exact  sciences,  tliat  we  need  not  be  suiprised  at  its 
use  in  agriculture.  It  has  been  suggested  that  the  failure  may  be 
f^aused  by  the  want  of  some  mineral  ingredient  in  the  soil,  neoes- 
'  to  the  perfect  development  of  the  clover  plant.    This  explana- 
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tion  IS  nearly  as  unsatisfactory  as  the  preceding  one.  We  have 
seen  every  sort  of  artificial  manure,  lime,  compost,  and  farmyard 
dung  tried,  but  without  producing  the  slightest  effect  upon  the 
gradual  and  steady  diminishment  of  the  clover  crop.  Besides,  we 
hnd  that  the  land  which  refuses  to  grow  clover  will  yet  produce 
remunerative  crops  of  peas  or  beans — plants  which,  belonging  to 
the  same  natural  order,  LeguminoacB^  as  the  clover  plant,  requires 
the  same  mineral  manure.  That  there  may  be  differences  in  the 
chemical  coustituents  of  these  plants  is  not  denied,  but  chemistry 
has  not  yet  satisfactorily  discovered  them. 

Perhaps  we  may  arrive  at  some  more  satisfactory  solution  to  our 
difficulty,  if  we  trace  the  changes  which  every  farmer  must  have 
observed  in  his  clover  fields.  At  the  very  outset,  then,  is  a  diflS- 
culty  to  which  I  can  offer  no  solution.  During  this  autumn,  (1849,) 
I  was  very  much  surprised  to  find  my  clover  crops  looking  very 
thin  and  poor  after  wheat.  This  I  was  at  first  disposed  to  attri- 
bute to  the  bad  quality  of  the  clover  seeds  sown,  but  when  we  cut 
the  spring  wheat  and  barley,  every  part  of  the  field  was  found  to 
be  covered  with  a  vigorous  growth  of  clover ;  and  as  the  same 
.  seed  was  sown  in  both  cases,  the  failure  could  not  be  attributed  to 
it.  I  am  inclined  to  think  that  the  failure  in  this  case  may  partly 
(if  not  entirely)  be  owing  to  the  want  of  a  proper  cover  having 
been  given  to  the  seed  sown  on  the  wheat,  as  the  land  was  hard 
and  baked,  from  having  been  sown  when  very  wet  in  the  previous 
autumn.  The  clover  seed  sown  along  with  tfie  spring  wheat  and 
barley  would  be  much  better  covered,  as  the  land  was  then  dry. 
I  have  only  alhided  to  this  part  of  the  subject  for  the  purpose  of 
saying  that  sufficient  care  is  certainly  not  bestowed  upon  the  clover 
at  the  first  outset,  by  giving  the  seed  a  good  cover. 

But  supposing  the  farmer  finds  a  good  prospect  for  clover  when 
his  com  is  cut,  and  occasionally  during  winter,  in  his  walks  over 
his  farm,  everything  looking  well  up  to  April  or  even  May — ^when, 
in  the  course  of  a  few  days,  his  clover  most  mysteriously  and  most 
capriciously  disappears.  We  say  capriciously,  for  the  clover  is 
ultimately  vigorous,  and  altogetner  awanting  in  the  same  field, 
when  not  the  slightest  difference  in  soil  or  previous  management 
can  be  assigned  as  a  reason. 

For  the  failure  of  broad  clover,  the  only  palliations — for  remedies 
they  cannot  be  called — which  I  have  found  to  be  of  any  service, 
have  been  deep  ploughing,  and  introducing  beans  or  peas  into  the 
rotation,  so  that  clover  may  be  grown  on  the  same  ground  only 
once  in  eight  years,  instead  of  once  in  four  years  as  usual. 

Until  this  last  season  the  growth  of  beans  and  deep  ploughing 
so  very  seldom  failed  to  secure  a  good  crop  of  clover,  tiiat  I  was 
inclined  to  place  this  plan  amongst  the  axioms  of  farming.  But 
the  clover  has  so  completely  failed  on  my  farm  this  last  year,  that 
some  other  solution  of  the  difficulty  must  be  sought. 
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I  accidentally  met  with  a  notice  of  this  subject  in  an  old  French 

work,  entitled  UAariculture  Practique  de  la  Flandre^  by  J.  S. 

Aelbroeck.*     The  failure  of  the  clover  is  there  attributed  to  an 

■  agent  which  I  have  never  before  seen  mentioned.     The  mistletoe 

is  well  known  as  a  parasitical  plant,  which  grows  on  the  oak  and 

other  trees.     The  clover  and  otner  plants  of  that  species  have  also 

parasitical  plants,  which,  like  the  mistletoe  on  the  oak,  derive  their 

nourishment,  not  from  roots  of  their  own,  but  from  the  plants  to 

which  they  attach  themselves.     The  author  above  alludea  to  thus 

describes  the  clover  parasite : — The  Orobanche,  or  broom  rape, 

(0.  major ^  0.  vulgaris^  L,J  is  a  parasitical  plant — that  is,  it  attaches 

its  roots  to  those  of  other  plants,  instead  of  fixing  them  in  the 

ground.    The  seed  of  this  singular  plant  vegetates,  as  usual,  in  the 

ground,  and  the  plant  grows  to  some  height,  when  its  connexion 

with  the  ground  is  broken,  and  a  new  root  formed  and  fixed  on  an 

adjoining  plant.     It  is  mostly  found  on  the  roots  of  clover,  hemp, 

and  broom,  and  most  frequently  on  poor  soils.     The  second  crop 

of  clover  seems  also  to  be  more  liable  to  it  than  the  first.     Strong 

clay  soils  are  less  subject  to  the  growth  of  this  parasitical  plant 

than  lighter  soils,  and  the  clover  grown  upon  them  is  often  so 

vigorous  as  to  survive  any  slight  evil  produced  in  the  first  crop, 

but  not  always  able  to  do  so  in  the  second  growth.     Dry  seasons 

(as  being  most  unfavourable  to  the  vigorous  growth  of  the  clover 

plant)  are  most  favourable  to  the  spread  of  the  broom  rape.    It 

appears  to  be  indiffcnous  to  Flanders,  though  it  has  only  attracted 

attention  during  the  last  forty  or  fifty  years.     Since  that  time  it 

has  gradually  spread  more  and  more,  until,  in  some  parts  of  that 

country,  very  serious  injury  is  done  to  the  clover  crop. 

Within  the  last  few  years  these  facts  have  excited  great  atten- 
tion, and  several  memoirs  have  been  written  on  the  subject.  The 
information  they  contain  is  chiefly  botanical,  so  that  no  further 
notice  of  these  memoirs  can  be  interesting  except  to  extract  the 
information  they  contain  respecting  the  destruction  of  this  pest  to 
the  farmer,  and  to  suggest  such  other  methods  as  have  been  found 
successful. 

The  last  memoir  is  by  M.  Von  Hoorebeke, — 1.  It  is  there 
stated,  that  according  to  a  M.  Bosc,t  that  the  brown  rape  is  mul- 
tiplied by  seed,  and  tnat  the  only  method  of  destroying  it  is  by 
$  lucking  the  plant  before  the  seed  arrives  at  matunty.  2.  That 
I.  Micnelli  of  the  Grand-duchy  of  Tuscany,  havinff  seen  the 
farmers  in  that  country  excessively  tormented  by  this  plant,  circu- 
lated a  memoir  amongst  them,  recommending  precaunons  similar 
to  those  suggested  by  M.  Bosc.  M.  Von  Hoorebeke  confesses 
that  these  recommendations  are  nearly  useless,  on  account  of  the 
expense  involved.     Besides,  all  attempts  at  extirpating  this  plant 
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by  band-weeding  have  always  failed ;  and,  if  ever  partially  success- 
ful, there  is  no  doubt  but  that  the  seed  of  the  broom  rape  is  mixed 
with  the  seed  of  the  clover  purchased  by  the  farmer — thus  eflfectuaiiy 
neutralising  all  his  efforts  at  getting  rid  of  the  pest  by  the  most, 
careful  hand-weeding  on  his  own  farm. 

It  has  been  asserted  by  some  that  the  early  autumnal  frost 
destroys  the  broom  rape ;  but  this  can  in  no  way  contribute  to  the 
destruction  of  the  plant,  for  the  seed  has  then  ripened  and  fallen  to 
the  ^ound. 

"The  remedies  which  I  have  to  suggest,"  continues  the  author, 
*'  have  only  been  partially  successful;  Jbut  even  this  boon  is  not  to  be 
neglected.  The  point  to  be  obtained  is,  to  destroy  all  the  seed  of 
the  broom  rape  present  in  the  soil,  and  to  take  care  that  none  be 
present  in  the  clover  seed  purchased.  If  these  two  requisites  are 
obtained,  no  further  harm  can  be  done  to  the  clover  crop  by  this 
plant.  In  every  one  case  I  completely  succeeded.  I  took  a  plot 
of  ground  on  which  no  clover  (and  consequently  no  broom  rape) 
had  grown  for  ten  years,  and  ploughed  it  very  deeply,  hoping  by 
this  means  to  destroy  any  seeas  that  might  have  been  left  in  the 
soil,  by  burying  them  too  deeply  to  vegetate.  The  next  point  was, 
to  be  equally  sure  that  my  clover  seed  was  pure.  This  also  I  suc- 
ceeded m  enecting  by  the  following  very  tedious  process : — In  the 
months  of  August  and  September  of  the  preceding  year,  I  procured 
some  seed  of  the  broom  rape,  and  mixed  it  with  the  clover  seed. 
Upon  examining  the  mixture  with  the  microscope,  I  found  that 
the  broom  rape  seed  had  attached  itself  to  the  clover  seed.  This 
mixed  seed  was  divided  into  two  poHions,  to  one  of  which  was 
added  some  ashes,  and  well  rubbed  togetiier  with  the  hand,  in 
order  to  detach  the  two  seeds  from  each  other.  The  mixed  seed 
and  ashes  were  then  put  into  a  vessel  of  water,  well  stirred  about, 
and  then  left  to  settle.  The  broom  rape  along  with  the  ashes  rose 
to  the  top,  and  was  removed ;  the  clover  seed  settled  to  the  bot- 
tom. This  was  repeated  with  fresh  water  two  or  three  times,  until 
I  was  satisfied  that  all  the  broom  rape  had  been  again  separated 
with  the  water.  The  seed  thus  purified  was  then  sown  on  part  of 
the  land  above  alluded  to,  and  by  its  side  that  portion  of  the  clover 
seed  which  was  still  mixed  with  the  broom  rape  seed.  I  then 
reasoned  thus  with  myself, — If  now  I  find  the  parasitical  plant 
equally  on  both  portions  of  ground,  I  have  then  deceived  myself 
as  to  the  efficacy  of  my  arrangement  for  purifying  the  clover  seed ; 
but  if  I  find  that  the  broom  rape  appears  only  on  the  portion  sown 
with  the  clover  that  is  mixed,  my  arrangement  for  cleaning  the 
seed  has  then  answered  my  expectation.  The  result  was  success- 
ful, as  it  always  has  been  in  every  case  in  which  the  experiment 
was  tried.     I  never  once  failed  of  success." 

I  am  inclined  to  think  the  author  of  the  above  remarks  has  mis- 
taken the  species  of  the  plant  he  has  described.  At  least  Smith,  in 
his  English  Flora ^  says  that  the  "Orobanche  major  is  only  foimd 
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parasitical  on  broom  and  furze,  but  that  the  Orobanche  mimor  is 
found  in  clover  fields.  This  is,  however,  only  of  importanoe  to 
botanists.  A  drawing  of  the  latter  may  be  found  in  vol.  vi.  of  the 
English  Botany. 

DMi  besides  this  broom  rape,  I  find  there  is  another  parasitical 
plant,  of  a  different  genus,  which  also  injures  the  clover  plant :  it  is 
the  Cuscuta  or  dodder,  which  is  described  as  ^^  a  genus  of  pUnts 
which,  fixing  themselves  on  the  branches  of  woody  or  other  plants, 
twisting  round  them,  striking  a  number  of  minute  suckers  down 
upon  their  bark,  and  thus  attracting  both  from  the  i^stem  of  the 
plants,  to  which  they  fix  themselves,  and  from  the  air,  the  suste- 
nance necessary  to  their  own  support.  Hence  they  are  true 
parasites." 

The  common  dodder,  Cuscuta  Europoea^  may  be  seen  growing  on 
nettles  and  furze :  it  is  a  reddish-looking  annual,  without  leaves, 
and  with  white  bell-shaped  flowers. 

^^  The  dodders  are  very  dangerous  to  the  fields  of  leguminous 
plants,  (as  peas,  beans,  or  clover,)  which  they  attack,  and  upon 
which  they  multiply  with  singular  rapidity.  It  is  difiSctdt  to  guard 
against  them  on  account  of  the  rapidity  of  their  vegetation,  the 
facility  with  which  ih&y  pass  from  one  plant  to  another^  the  abundance 
of  their  seeds,  and  the  double  power  they  possess  of  germinating 
either  in  the  earth  or  in  the  capsule."  * 

These  plants  are  thus  described  in  a  paper  by  M.  C.  Babinston 
in  the  Annals  of  Natural  History,  vol.  xvi.  1845.  He  Bays,  "The 
Cuscuta  Epithymum  is  parasitical  upon  leguminous  plants ;  of  late 
years  it  has  occurred  so  frequently  upon  clover  in  Norfolk,  Suffolk, 
and  Essex,  as  to  have  completely  destroyed  the  crop."  In  Lour 
don^s  Gardeners  Magazine^  it  is  stated  that  "  the  seed  of  the  C. 
Europcea  is  not  unfrequently  amongst  Dutch  clover  seed,  and  that 
the  plant  is  a  great  nuisance  in  Holland  and  Flanders."  An 
Italian  naturalist  also  mentions  it  as  a  pest  to  the  clover  fields. 

I  will  only  further  add  a  description  of  a  similar  plant  which  is 
parasitical  on  flax,  and  is  thus  mentioned  in  the  British  Association 
Report  for  1839 : — "  When  it  has  fixed  itself  upon  the  flax,  the  root 
and  lower  part  of  the  stem  shrivel  up  and  die  away,  ana  a  group 
of  little  warts  or  tubercles  is  produced  from  the  inner  surface  of  the 
spire  between  each  head,  which  strike  into  the  flax  and  extract  its 
juices.  This  singular  economy  places  each  head  nearly  in  the 
situation  of  an  independent  plant ;  so  that  if  the  stem  were  sepa- 
rated at  intervals,  each  detached  portion  would  continue  to  flower 
and  to  ripen  its  seed." 

Such,  then,  is  the  information  I  have  been  able  to  glean  respect- 
ing these  singular  plants,  and  I  am  thoroughly  convinced  that  their 
growth  is  one,  at  least,  of  the  reasons  of  the  failure  of  the  clover 
crop.  M.  B. 

•  National  Cyclap.  art.  Cvscutacetn, 
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The  Making  of  Composts.  By  M.  GiROUX.  Communicated  by 
M.  De  la  Rive,  Geneva, — I  have  come  to  the  method  by  which  I 
increase  my  stock  of  manure — ^partly  from  experiments  of  my  own, 
partly  through  the  reading  of  agricultural  journals,  and  partly^ 
through  the  suggestions  of  some  friends.  At  any  rate,  I  have 
found  that  method  highly  successfril ;  and  I  am  most  willing  to 
give  a  full  account  of  the  way  I  proceed,  hoping  that  other  far- 
mers may  benefit  by  it,  as  I  have  done. 

First  of  all,  I  have  tanks,  tubs,  &c.,  in  which  I  collect  all  the 
urines,  the  liquid  manure,  and  the  rain-water — the  more  the  bet- 
ter, as  long  practice  has  taught  me  that  nothing  is  better ;  and 
to  the  farmer  it  is  a  real  treasure,  which  increases  in  value  the 
longer  it  is  kept.  This  liquid  manure  is  required  for  the  making 
of  solid  manure.  However,  should  it  be  difficult  to  collect  liquid 
manure,  a  mixture  may  be  made  which  might  replace  it.  In  that 
case,  rain-water  should  be  collected  in  tanks,  the  surface  of  which 
should  be  large,  whilst  their  depth  is  small,  so  that  the  sun  and 
air  may  act  the  sooner  upon  it,  and  hasten  its  coiTuption.  In  this 
water  I  throw  weeds,  useless  roots,  green  plants,  rubbish  of  all 
kinds.  I  would  especially  recommend  for  that  purpose  euphorbia, 
tamarisks,  and  all  lactiferous  plants.  In  winter,  wnen  such  plants 
cannot  be  procured,  I  replace  them  with  the  leaves  of  evergreens, 
such  as  pine,  fir-tree,  box,  ivy,  moss,  &c.  To  the  mixture  thus 
preparea  I  add  quicklime  and  sal-ammoniac,  in  the  proportion  of 
10  lb.  of  quicklime  and  5  ounces  of  sal-ammoniac  to  about  200 

fallons  of  liquid.  Although  I  mention  these  proportions  as  those 
have  made  use  of,  yet  what  I  say  must  not  be  taken  as  an  abso- 
lute or  general  rule :  each  man  must  act  according  to  his  i^wn 
resources,  and  his  own  wants.  What  I  wish  to  show  is  merely  the 
principle ;  for  the  application  I  have  made  of  it  may  often  be  far 
from  being  the  best.  I  will  further  remark  that  the  tanks  should 
not  be  too  deep — about  four  feet  is  quite  enough  ;  and  the  several 
reservoirs  constructed  should  be  placed  a  little  elevated  above  the 
adjoining  one,  so  that  the  contents  of  the  first  may  be  easily 
emptied  into  the  second,  and  so  on. 

We  are  now  in  possession  of  one  of  the  necessary  elements  in 
the  manufacturing  of  my  manure ;  and  I  will  suppose  we  have 
either  liquid  manure  or  corrupted  water,  prepared  as  above  stated, 
in  sufficient  quantity. 

Suppose,  then,  that  we  wish  to  make  about  two  tons  of  manure: 
for  that  purpose  I  begin  by  taking  about  200  gallons  of  liquid 
manure,  or  of  corrupted  water  ;  and  to  this  I  add — 

200  lb.  of  buman  ezcrementy  or  urine. 

50  —  cbimney-soot. 

400  —  dry  lime. 

60  —  limestone. 

20  —  wood-ashes. 

2  —  sea-salt. 

1  -^  saltpetre.    (In  all,  783  lb.) 
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To  this  mixture  add  60  lb.  of  the  ferment  kept  from  the  pre- 
ceding operation  :  but,  in  case  this  is  the  first  time  that  you  hare 
thus  prepared  manure,  you  must  increase  by  one-fourth  tiie  quan- 
tity of  each  of  the  solid  substances  mentioned  above,  making  the 
entire  mass  916  lb.  If  the  soil  be  light  and  sandy,  1  have  often 
found  it  expedient  to  add  some  clay,  in  order  to  give  greater  con- 
sistency to  the  liquid  mixture,  and  more  firmness  to  the  manure. 

I  will  tell  you  how  to  do,  if  you  cannot  procure  some  of  the 
matters  I  have  mentioned.  Instead  of  200  lb.  of  Imman  excre- 
ments, you  may  put  40  lb.  of  fermented  barley  or  buckwheat,  or 
100  lb.  of  sheep-oroppings,  or  200  lb.  of  pig  or  cow  dung :  100  lb. 
of  burnt  soil  will  replace  the  50  lb.  of  soot,  and  2  lb.  of  potash  will 
do  instead  of  the  20  lb.  of  wood-ashes.  It  is  better  to  put  rather 
more  than  less  of  these  different  elements ;  and  I  need  scarcely 
say  that  it  is  well  to  add  to  the  mixture  the  poultry-yard  manure, 
pigeons'  <lung,  rape-seed  cake,  and  such  other  beneficial  substances 
as  can  be  procured  with  ease,  and  without  great  expense. 

The  place  in  which  to  mix  these  ingredients  must  be  chosen 
near  the  tanks,  and  it  should  be  paved,  in  order  to  lose  as  little  as 
possible  of  the  liquid ;  and  it  is  important  that  it  should  be  on  such 
a  slope,  as  that  the  liquid  running  from  the  watered  manure  may 
fall  into  a  cask  or  tub  placed  at  the  lowest  part  of  the  slope.  Part 
of  this  liquid  may  be  kept,  to  be  used  as  a  ferment  in  the  ensuing 
year.  I  must  not  forget  to  mention  that  the  liquid  manure  should 
be  often  thoroughly  mixed  by  means  of  a  curved  spade.  Monsieur 
JaufFret,  a  French  agriculturist  of  note,  from  whom  I  have  bor- 
rowed part  of  this  process,  used  to  build  up  his  manure  on  a  wood 
grating,  through  which  the  liquid  escapes  more  easily,  and  the 
action  of  the  air  is  increased.  The  same  result  will  be  obtained 
by  employing  small  bundles  of  branches  and  wood,  upon  which 
the  manure  may  be  constructed.  To  make  the  manure,  all  kinds 
of  young  shrubs,  leaves,  reeds,  &c.,  can  be  used,  together  with 
straw.  A  bed  of  common  grass  will  be  often  required  to  increase 
the  fermentation.  If  you  have  sufficient  time,  I  advise  you  to  cut 
the  straw ;  and  as  for  the  ligneous  matters,  such  as  whins,  small 
roots,  &c.,  their  length  must  not  exceed  8  or  9  inches. 

Everything  being  ready,  you  may   build   your  manure-heap 

ibout  21  feet  long,  8  in  breaath,  and  7  in  height.     This  is  merely 

in  average  size  ;  and  it  is  quite  evident  that  it  will  be  of  no  con- 

icquence  if  the  heap  should  be  a  little  larger  or  smaller.     Next 

put  a  bed  of  straw,  reeds,  &c.— over  the  branches,  &c.,  which  are 

«id  upon  the  ground — about  1  foot  thick ;  then  water  it  thoroughly 

ith  the  liquid  :  if  poss'^^l**  it  is  better  to  soak  the  dry  elements  of 

he  compost  in  the  ta^i^      -nrl,  as  you  take  them  out,  build  them 

•pon  the  heap.     Thci  s*^«r^-id  bed,  another  foot  thick,  and 

'ate''  it  as  bcfo»">   ^T>r  .„    ^^|,il  the  heap  has  attained  a  suflt 

iplQrl.f  -y^ ^  ^,       101  -»  u  T^^fiYi  trampled  down.  Each  bed 


^^* 
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having  been  separately  trampled,  then  spread  on  the  top  the  mud 
that  is  found  at  the  bottom  of  the  tank,  after  which  you  cover  the 
whole  with  a  bed  of  soil  or  chaff,  a  few  inches  thick. 

On  the  fifth  day  after  these  operations  have  been  completed,  the 
manure  will  be  pretty  well  drained,  and  you  may  then  turn  it  over, 
so  that  the  top  bed  of  the  old  heap  be  the  bottom  of  the  new.  This 
being  done,  you  have  the  heap  watered  as  thoroughly  as  possible, 
and  then  immediately  covered,  as  before,  with  a  bed  of  soil  or 
chaff. 

On  the  seventh  or  eighth  day  the  compost  will  begin  to  smoke, 
especially  in  the  morning,  and  a  strong  smell  of  manure  will  be 
felt.  You  then  bore  holes  in  it  with  an  iron  auger  an  inch  and 
a  half  in  diameter,  and  about  5  feet  and  a  half  in  length — ^the  holes 
must  be  3  feet  deep,  and  6  or  7  inches  distant  fi*om  each  other — 
and  you  then  water  the  heap  with  liquid  manure  through  these 
holes,  and  immediately  afterwards  close  them,  merely  by  the  press- 
ing of  the  foot,  when  you  lay  a  new  bed  of  soil  or  chaff  over  the 
whole  compost. 

On  the  ninth  or  tenth  day  you  bore  new  holes,  deeper  than  the 
first,  and,  as  much  as  possible,  in  different  places ;  you  then  water  the 
heap  by  these  new  holes,  and  have  them  closed  in  the  same  way,  and 
lay  a  new  bed  on  the  top  as  formerly.  It  is  to  be  remarked,  that 
all  these  new  beds  are  themselves  soon  converted  into  manure  by 
the  watering,  and  the  fermentation  of  the  compost.  If  the  com- 
post is  merely  made  of  straw,  you  had  better  stop  the  fermentation 
at  134'',  and  that  by  means  of  an  abundant  watering ;  but  if  there 
be  any  woody  matter  amongst  it,  let  the  fermentation  go  on  to  183°. 
In  this  manner  the  compost  is  prepared,  and  ready  to  be  used  at 
the  end  of  a  fortnight  m  summer,  and  of  three  weeks  in  winter. 
Although,  by  being  often  watered,  the  manure  will  keep  for  any 
length  of  time,  it  is  better  to  make  use  of  it  as  soon  as  it  is  ready. 
I  have  sometimes  made  use  of  the  liquid  contained  in  the  tanks 
in  another  way,  which  I  have  found  to  be  very  beneficial.  I  had 
a  heap  of  loose  earth,  which  was  watered  from  time  to  time,  and 
thoroughly  mixed  by  means  of  a  mason^s  shovel,  handled  by  one 
man,  whilst  another  with  a  spade  cut  the  edges,  and  threw  them 
into  the  heap.  When  once  the  mixture  was  well  prepared,  I  put 
it  in  a  heap,  and  had  this  new  kind  of  mortar  spread  in  very  small 
quantity  over  some  natural  meadows,  in  the  month  of  November. 
Although  it  became  very  dry  by  being  long  kept,  it  was  broken 
into  small  bits  with  the  ^eatest  ease,  and  thus  spread  upon  the  land. 
Instead  of  waiting  a  long  time  for  a  compost,  as  I  am  obliged  to 
do  by  the  ordinary  process  of  preparing  it,  I  have  made,  m  the 
space  of  twelve  days,  a  very  good  compost  in  the  following  man- 
ner : — I  spread  a  bed  1  foot  thick  of  my  manufactured  manurCi 
then  a  bed  6  inches  thick  of  loose  earth,  over  which  a  bed,  1  foot 
thick,  of  farmyard  dung,  6  inches  of  loose  earth,  and  so  on,  until 

JOURNAL. — MARCH  1850.  2  B 
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the  heap  is  about  7  or  8  feet  in  height.  Immediately  it  is  watered 
by  means  of  holes  bored  in  it  in  the  way  I  hay«  before  described; 
and  having  repeated  the  waterings  tiiree  or  four  times,  I  obtain 
a  compost,  of  the  very  best  description,  in  the, course  of  about  a 
fortnight. 

Young  on  Wire-Fencing  J*' — The  improvements  in  agriculture, 
and  more  especially  in  landscape  gardening,  as  applied  to  the  ar- 
rangement of  the  park  and  pleasure  ground,  have  lon^  produced 
pretty  general  dissatisfaction  with  the  modes  of  fencing  in  common 
use.  Stone  walls  are  expensive,  and  in  many  situations  displeasing 
to  the  eye  by  intercepting  the  view,  and  giving  a  formal  and 
dieckered  appearance  to  the  landscape,  opposed  to  the  freedom  and 
simplicity  of  nature.  The  same  objection  applies,  to  a  certain  ex- 
tent, to  thorn  hedges:  these  are,  besides,  of  slow  growth,  requiring 
for  a  length  of  time  to  be  themselves  fenced,  dimcult  to  keep  in 
good  order,  and  in  many  situations  they  will  scarcely  grow  at  alL 
Hedge-rows,  with  their  accompanying  ditch,  and  rows  of  trees, 
often  pollarded  in  England,  occupy  a  large  space  of  ground;  and 
are  considered  noxious  by  affording  a  safe  harbour  to  what  fanners 
delight  to  call  vermin.  As  they  exist  in  England,  these  hedge- 
rows are,  of  course,  indispensable  on  the  score  of  economy;  but 
they  are  often  very  beautiful  objects  in  spring  and  summer.  We 
bave  seen  them,  in  the  southern  parts  of  England,  forming  large 
mounds  of  rich  vegetation:  the  nigher  parts  a  mingled  mass  of 
wild  roses,  hpneysuckle,  convolvuluses,  lathyrus,  and  occasionally 
the  black  briony,  {Tamus^  one  of  the  most  graceful  of  our  native 
plants ;  while  the  lower  parts  formed  a  perfect  mosaic  of  speed- 
wells, saxifrages,  geraniums,  and  plants  of  humbler  growth.  And 
what  a  resource  to  all  the  small  creatures  that  freauent  the  fields! 
To  the  birds  they  afiford  a  good  hiding-place  for  tne  nests  in  sum- 
mer, and  abundance  of  food  in  their  berry-bearing  bushes  in  the 
vdnter;  while  insects  and  numerous  small  quadrupeds  at  all  times 
find  here  a  ready  retreat,  where  they  may  dwell  in  comparative 
safety.  But  all  these  humble  denizens  must  shift  their  quarters; 
we  cannot  afibrd  to  lodge  them  so  expensively.  For  it  is  at  a  great 
expense  they  are  thus  accommodated,  if  the  calculation  be  correct 
that  one-tenth  of  the  land  under  cultivation  is  thus  occupied,  and 
another  tenth  is  rendered  useless. 

The  necessity  for  economy,  in  a  matter  of  fencing,  both  in  regard 
to  space  and  means,  had,  according  to  Mr  Yoimg,  been  long  felt 
by  landed  proprietors,  before  any  proper  method  of  carrying  it 

*  A  Short  Treatise  on  the  Sjfttem  of  Wire-Fencing,  Gates,  &c.,  as  manafactnred  by 
Charles  D.  Yoong  &  Company  at  their  seyeral  eBtablishmeots  in  Edinburgh,  Lon- 
don, Liyerpool,  and  Glasgow.  With  explanatory  copperplate  engraTinga.  To  which 
is  appended  an  Illustrated  and  Descriptiye  Catalogue  of  their  mannfaeinres  ia  mm- 
nexion  with  landed  property,  &c.    By  Charles  D.  Young.    Bdinbnrgh:  1850. 
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into  effect  had  been  devised.  "Still  less,  with  the  prominence 
naturally  given  at  first  to  purposes  of  practical  utili^,  were  those  of 
beauty  likely  to  be  kept  m  view;  whde  least  of  all  was  it  thought 
possible,  easily  and  conveniently,  to  combine  them  both.  The 
strictly  commercial  tendencies  d  the  age,  which  not  even  those 
apparently  bey^ond  their  influence  could  altogether  escape,  directed 
the  course  of  improvement  for  a  period  towards  merely  profitable 
objects;  the  leisure  or  inclination  which  men  of  the  hi^est  stand- 
ing had  to  spare,  from  the  engrossment  of  politics,  was  given  j^ener- 
ally  only  to  the  more  obvious  and  palpable  requirements  of  their 
property,  while  the  tone  of  sentiment  itself  was  thus  suggested  to 
others.  Hence  it  was  not  imfrequent  for  the  domain  to  exhibit  at 
once  the  most  incongruous  characteristics  of  the  farm,  the  park,  and 
pleasure-ground ;  or  else  in  one  case  the  farm  itself,  with  much  of 
its  rusticity  and  uneconomical  system,  obtruded  upon  the  manor — 
and,  in  the  other,  those  who  preferred  the  gratification  of  the  eye. 
although  adapting  their  arrangements  to  modem  taste,  were  still 
guided  by  imperfect  conceptions  of  the  highest  principles  of  natural 
beauty."  This  artificial  taste,  according  to  Mr  Young,  was  sue* 
ceeded  by  one  more  natural;  and  in  the  anungement  of  grounds 
and  scenery  to  advantage,  that  which  was  most  simple,  least  modi- 
fied by  superfluous  incumbrances,  and  most  useful,  came  to  be  the 
object  aimed  at.  The  practical  improvements  in  agriculture,  the 
great  proportion  of  lana  retained  as  park  and  pasture  in  the  hands 
of  its  owners,  as  well  as  an  increase  in  the  size  of  farms,  all  com- 
bined to  render  an  improved  kind  of  fencing  desirable.  To  meet 
these  wants,  wire-fencmg  is  regarded  as  peculiarly  adapted:  it  is 
not  above  twenty  years  since  it  was  first  introducea,  and  its  advan- 
tages have  been  found  to  be  such,  that  it  has  made  rapid  progress. 
Not  only  has  it  been  extensively  adopted  in  Britain  and  Ireland, 
but  also  in  America,  and  in  our  !Eas(  and  West  Indian  possessions. 
Its  advantages,  in  an  ornamental  and  practical  point  of  view, 
are  thus  stated  by  our  author: — 1st,  The  tendency  of  its  very  lead- 
ing principle  to  preserve,  in  the  scenery  it  intersects,  to  whatsoever 
extent,  the  idea  of  inartificial  completeness,  while  yielding  every 
benefit  of  the  height  of  art;  and  that  in  conformity  with  the  prin- 
ciples of  modem  landscape  gardening  itself,  which  consist  in  elicit- 
ing the  natural  features  of  a  property  by  allowing  nature  her  full 
freedom,  by  aiding  and  accommodating  the  nature  of  her  develop- 
ment. From  a  greater  or  less  degree  of  tenacity,  up  to  perfect  in- 
visibility  at  a  short  distance,  the  stronger  as  well  as  the  intermediate 
uprights  can  be  so  arranged,  and  the  whole  painted  to  suit  the  situa- 
tion, as  that,  amidst  the  utmost  intricacy  of  enclosure,  not  one  of  its 
outlines  comes  into  notice.  The  whole  is  thus  complete  without 
being  observed, — successfiil  in  its  object,  so  as,  apart  from  aught 
else,  to  strike  the  spectator  with  a  sense  of  mechanical  perfection: 
and  the  distinction  is  fully  preserved  between  simple  elegance  ana 
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the  mere  picturesque  rudeness  so  appropriate  at  least  to  aristocratio 
domains.  2dly,  The  simplicity  ana  lightness  to  the  eye,  when 
near,  of  this  plan  for  protection  and  enclosure.  Sdly,  In  its  re- 
placing what  was  itself,  in  many  cases,  a  positive  deformity,  and 
substituting  a  uniform  system  instead  of  it.  4thly,  In  its  affording 
scope  for  a  variety  of  ingenious  expedients  and  combinations  with 
reference  to  local  or  accidental  circumstances — ^the  flexibility  with 
which,  by  the  smallest  expenditure  of  means,  this  method  adapts 
itself  to  the  peculiarities  and  overcomes  the  obstacles'of  situation — 
having  the  tendency  to  gratify  that  sense  of  facility  which  is  na- 
tural to  cultivated  taste.  5thly,  The  perfect  precision  and  regu- 
larity with  which  its  construction  is  earned  out.  6thly,  Its  enablmg 
advantage  to  be  taken  of  the  new  principles  of  landscape  arrange- 
ment as  well  as  of  agricultural  economy,  combining  the  two  in  con- 
formity with  more  agreeable  associations.  7thly,  Its  providing  to 
some  extent  a  means  as  yet  imdeveloped  in  its  capabilities,  accomo- 
dating many  of  the  felt  discrepancies  Detween  the  interests  of  culti- 
vation and  the  just  rights,  as  well  as  the  interesting  features  of 
game  preservation. 

In  considering  the  economy  of  such  a  system  of  fencing,  Its  dura- 
bility is  an  important  consideration.  We  should  have  been  pleased 
to  see  further  evidence  on  this  head,  but  as  the  system  is  compara- 
tively recent,  the  test  of  time  cannot  well  be  applied  to  it  hitherto. 
We  are  assured  that  fences,  put  up  many  years  a£;o,  are  now  as 
substantial  and  effectual  as  when  first  taken  off  tne  workmen's 
hands ;  and  that,  while  strong  and  heavy  iron  fences  and  iron  hurdles, 
at  three  times  the  price,  have  given  way,  wire  fences  erected  at  the 
very  same  time  were  in  perfect  condition.  When  wooden  uprights 
are  employed,  they  cannot  be  much  more  permanent  than  the  posts 
of  a  wooden  paling  similarly  prepared,  it  is  true  that  the  pressure 
from  wind  and  storms,  which  bcihr  so  heavily  on  the  bars  of  a  wooden 
paline,  is  scarcely  or  not  at  all  felt  in  the  case  of  a  wire  fence; 
and  this  circumstance  will  contribute  to  the  durability  of  the  up- 
rights.    They  have  comparatively  little  weight  to  carry. 

The  invisibility  of  a  wire  fence,  as  shown  by  Mr  Young,  is  in 
many  cases  a  great  recommendation.  To  have  cattle  or  deer  pre- 
vented from  encroaching  too  closely  on  the  more  ornamental  por- 
tion of  a  domain  in  the  immediate  vicinity  of  a  mansion  house, 
while  the  means  of  so  doing  does  not  meet  the  eye,  the  view  in  no 
degree  intercepted,  the  idea  of  restriction  or  confinement  completely 
avoided,  the  access  of  light  and  air  in  no  way  impeded,  are  obvious 
advantages ;  and  it  is  in  such  cases  that  wire  fences  appear  in  the 
most  advantageous  light.  But  there  appears  some  reason  for  ap- 
prehending that  inconveniences  may  anse  from  them,  when  used 
for  enclosing  ordinary  fields,  in  which  cattle  and  other  animals  are 
accustomed  to  graze.  When  galloping  and  chasing  each  other 
about  the  field,  more  especially  in  the  dark,  and  seeing  no  obstacle 
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in  the  way,  it  seems  probable  that  they  will  at  times  rush  against 
the  wires  with  great  violence;  and  although  we  are  assured  that 
from  the  elasticity  of  the  wires,  they  speedily  recover  their  former 
position,  and  sustain  no  injury  from  the  shock,  it  seems  very  ques- 
tionable whether  the  cattle  themselves  come  off  so  scathless  from 
the  collision.  The  fact  that  the  wires  have  been  subjected  to  thia 
test,  is  a  proof  that  the  occurrences  referred  to  have  actually  taken 
place,  as  we  would  infer  a  priori  from  the  circumstances  of  the  case. 
These  fences  also,  cannot  be  considered  as  keeping  the  animals  in 
two  adjoining  fields  altogether  apart.  An  obstacle  occupying  so 
small  a  space  admits  of  them  coming  close  up  to  each  other,  and 
vicious  animals  may  find  the  means  of  injuring  each  other  through 
so  sliffht  an  impediment.  Lambs,  we  have  occasion  to  know,  often 
find  their  way  through  between  the  bars,  and  if  these  were  made 
so  close  as  to  prevent  this  (which  of  course  might  be  easily  done) 
the  expense  would  be  greatly  increased. 

In  places  where  we  have  been  accustomed  to  see  a  substantial 
fence,  a  stone  dyke,  or  a  hedge,  as,  for  example,  by  the  side  of  a 
turnpike,  we  never  witness  wire  fences  without  feeling  our  eye  seri- 
ously offended.  There  stand  the  posts  in  regular  array,  but,  as  far  as 
the  sense  of  sight  is  concerned,  they  have  no  meaning :  and  it  is 
not  till  we  have  recourse  to  our  reasoning  faculties  that  we  become 
convinced  that  they  are  serving  a  useful  purpose.  Our  public 
roads,  moreover,  often  run  along  the  sides  of  hills  and  near  pre- 
cipices, where  there  is  not  only  a  feeline  of  security,  but  a  real  and 
positive  safety  arising  from  the  danger  being  masked  by  an  opaque 
fence :  in  the  case  of  horses,  a  seeming  danger  often  becomes  a  real 
one  in  such  circumstances.  The  external  boundaries  of  fields  also 
should  be  marked  by  a  fence  which  addresses  itself  to  the  eye ;  it 
looks  like  the  frammg  of  a  picture,  without  which  it  is  incom- 
plete :  and  shelter  from  wind  and  storm  is  almost  always  needed 
in  such  situations. 

And  this  leads  us  to  remark  that  wire-fences  are  altogether 
useless  when  shelter  is  required :  this  is  an  advantage  which,  from 
their  nature,  they  do  not  profess  to  afford,  and  must  be  taken  into 
account  when  the  merits  of  different  kinds  of  fences  are  canvassed. 

Although  for  these,  and  certain  other  reasons,  we  are  not  dis- 
posed to  concur  altogether  in  Mr  Young's  eulogium,  there  is 
certainly  much  truth  in  the  latter  part  of  the  following  observa- 
tions as  to  the  enclosing  of  large  sheep  farms  :^- 

Finally,  its  peculiar  adaptation  to  every  purpose  for  which  fencing  i$  reauired,  in 
coDJunction  with  its  other  advantages,  is  such  that  it  wiU  nndoubtedly  in  a  snort  time 
almost  entirely  supersede  aU  the  old  systems,  and  ultimately  be  the  only  one  that  can 
permanently  maintain  its  position,  as  being  the  most  efficient,  durable,  and  econo- 
mical that  can  be  erected  for  every  purpose  required  by  landed  proprietors ;  as  a 
substitute  also  for  stone  walls,  wood  palings,  hedges,  and  common  post  and  rail  fences 
for  railways,  both  those  in  the  course  of  formation,  and  on  the  old  established  lines, 
where  enclosures  on  the  former  systems  require  periodical  renewal,  from  decay  of 
material  or  insufficiency  of  construction. 
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Eren  for  purposes  to  which  fendog  has  not  been  applied  on  aoeonnt  of  iii 
expense,  extent,  and  inconvenience,  from  prejudice,  want  of  inyention,  or  local 
obstacles — and  to  the  supplementing,  in  a  great  measure,  of  old-ftwhioned  usage,  from 
its  now  admitted  and  proyed  adrantages — we  take  the  opportunity  of  recommending 
attention  to  wire-fencing  in  some  of  its  numerous  Tarieties.  As  in  the  ease  of  exftea- 
sive  sheep  farms  in  the  Highlands,  Borders,  &c.,  where  thousands  of  acres  have  no 
enclosure  or  division  at  all,  at  least  of  an  adequate  nature,  and  where  the  stock  most 
be  actively  superintended  by  a  continual  force  of  shepherds  and  doga — a  system 
often  attended  with  serious  consequences  and  heavy  loss,  as  has  been  proved,  and 
can  be  certified  by  many  practical  men  from  actual  experience — ^the  calculation  is 
that  the  loss  caused  by  aepreoiation  in  weight,  from  being  disturbed  In  attempts  to 
bring  them  together  for  the  purpose  of  counting,  examination,  smearing,  shMring, 
fiLC.  &c.,  amounts  often  to  a  full  pound  weight  each  sheep  on  each  ocoasion  of  the  kiad; 
independently  of  other  deterioration  and  the  heavy  expense  attending  upon  the  em- 
ployment of  so  many  persons  for  their  care.  This  would  take  place  no  longer  to  any 
extent  were  a  system  of  fencing  to  be  introduced  in  such  districts,  which  might  both 
fiboilitate  the  management  of  the  stock,  and  divide  one  flock  from  anoth^.  The 
practicability  of  a  plan  of  this  nature  has  been  not  only  suggested,  but  adopted  by 
good  authorities ;  and  to  others,  from  the  exclusive  advantages  oflbred  by  vrire- 
fencing,  it  can  be  confidently  recommended  for  attentive  consideration.— (p.  12.) 

In  Mr  YouDg^s  most  beautiful  and  elaborate  work,  ample  detuls 
respecting  this  system  will  be  foimd.  The  work  is  so  profusely 
illustrated  by  means  of  copperplate,  woodcuts,  &c.,  and  is  brought 
out  in  so  handsome  a  stjrle,  that  we  fear  the  expense  will  keep  it 
from  many  who  would  wish  to  consult  it.  The  application  of 
wire-fencing  to  flower-gardens,  ornamental  grounds,  shrubberies, 
nurseries,  &c.,  is  equally  eflfective  and  beautmil.  As-  a  prot^tion 
against  hares  and  rabbits,  nothing  can  be  put  in  comparison  with 
it.  It  may  be  rendered  very  valuable  also  for  horticultural  pur- 
poses, for  training  plants,  forming  screens  or  blinds  for  creepers 
and  climbers.  It  admits  of  a  useful  application  also  in  training 
and  supporting  standard  fruit-trees,  by  means  of  an  espalier  con- 
structed of  iron  and  wire.  In  such  cases  the  wires  are  generally 
galvanised,  or  made  of  copper,  so  that  they  never  require  painting, 
and  are  very  durable.  But  for  further  details  we  must  refer  to 
the  work  itself,  which  is  so  complete  and  satisfactory  as  to  leave 
nothing  more  to  be  desired. 

Lineham  on  Draining^  dkc.* — This  is  one  of  the  numerous  works 
that  have  lately  issued  from  the  press  relating  to  drainage  and  the 
other  methods  of  improving  land.  J£  Ireland  be  behind  in  agri- 
cultural improvement,  it  cannot  be  owing  to  the  want  of  practical 
men  ;  we  believe  that  the  majority  of  works  on  the  subject  have 
appeared  in  the  sister  island.  The  present  seems  to  be  one  of  the 
most  elaborate ;  it  is  entirely  of  a  practical  description,  and  abounds 
in  rules  and  computations,  which  cannot  fail  to  be  eminently  useful 


•  The  Drainage  Engineer  and  General  Land  Impntver:  a  practical  work  on  land 
and  rivulet  drainage,  conveying  of  water,  subsoiling,  embanking,  reclamation,  and 
remodelling  of  estates,  water  power,  &c.,  &c.  lUustrated  with  expendre  engravings. 
By  John  Linbham,  C.  £.^  Surveyor,  Valuer,  and  Improver  of  Estates.  %  Dublin. 
M'Glashan,  1849. 
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f 0  land  improvers.  Extensive  and  comprehensive  tables  and  illus- 
trative plates  accompany  the  work,  by  which  the  principles  Iwd 
down  are  rendered  more  mtelli^ible,  and  the  labours  of  the  practical 
engineer  greatly  facilitated.  Mr  Lineham,  who  has  acted  in  his  pro- 
fessional capacity  in  many  different  parts  of  Ireland,  appears  to  be 
intimately  acquainted  with  the  subject  on  which  ne  writes,  and 
draws  his  observations  from  a  wide  field  of  experience.  The  author 
is  of  opinion  that  erroneous  views  and  opinions  on  the  drainage 
and  improvement  of  land  are  very  generally  prevalent  in  Ireland ; 
and  he  has  applied  himself  towards  guarding  against  the  present 
reckless  misapplication  and  waste  of  capital,  ana  towards  uniting 
cfBciency  with  great  economy  in  all  such  operations.  He  states 
that  the  climate  of  Ireland,  though  mild  and  genial,  is  admitted  on 
all  hands  to  be  the  dampest;  and  its  soils,  though  remarkably  fertile, 
the  wettest  of  any  other  country  in  Europe. 

A  work  of  this  kind,  consisting  in  a  great  measure  of  rules  and 
examples  for  the  practical  worker,  does  not  afford  much  matter  for 
extract ;  but  we  may  give  the  following  observations  on  subsoiling, 
as  a  specimen  of  the  author's  manner  of  handling  his  subject : — 

By  subsoiling  is  meant  the  operation  of  loosening  or  breaking  up  of  the  imperrioof 
crust  or  stratum  (called  subsoil)  on  which  the  cropping  or  active  soil  rests.  This 
operation  is  quite  essential  in  connexion  with  drainage  of  the  stiff,  retentive  olays, 
which  are  too  compact,  in  their  natural  state,  to  admit  a  speedy  escape  of  the  water 
to  the  drains.  Subsoiling  facilitates  the  escape  of  the  stagnant  water  of  the  cropping 
soils  with  its  noxious  acids,  at  the  same  time  that  it  exposes  the  surface  and  subsoil^ 
to  the  ameliorating  influence  of  the  Anosta  and  rains. 

The  great  benefits  resulting  from  jndioiona  snbioiling  may  be  enumerated  as 
follows  : — 

Ist,  Makes  the  drains  effective  almost  immediately  and  permanently— for  the  soils 
rarely  harden  after  being  once  broken  up  ;  enables  the  crop  to  be  put  in,  and  got  off, 
much  earlier. 

2d,  Is  the  first  and  great  step  towards  increasing  the  depth,  and  improving  the 
condition  of  all  light,  bad  soils.  In  the  subsoils,  when  improved,  wUl  most  generally 
be  found  most  valuable  ingredients,  which  might  often  be  wanting  or  entirely  deficient 
in  the  cropping  soil. 

3d,  Admits  the  atmospheric  air  to  penetrate  and  circulate  freely  through  the  soils ; 
the  carbonic  acid  gas — the  great  food  of  plants — to  the  roots  of  tiie  growing  plant ; 
and  the  oxygen  gas  to  act  on  the  deleterious,  ferruginous  compounds  and  secretions 
to  be  found  in  the  soils  of  most  wet  lands  ;  vviU.seeure  to  the  soils  benefit  from  every 
drop  of  rain  that  passes  through  the  atmosphere. 

4th,  Will  be  found  an  important  means  for  keeping  down  weeds,  and  also  for  putting 
an  end  to  the  destructive  ravages  of  insects. 

The  latter,  because  many  of  these  innumerable  tribes — the  tumip-fiy,  for  example 
— are  constantly  changing  from  the  fbll-grown,  or  perfect  state,  in  one  form,  to  the 
embryo  state  of  the  next,  and  if  disturbed  at  the  latter  perioid,  wiU  be  prevented 
coming  to  maturity.  The  eggs  of  the  ftill-grown  insect  or  caterpiUar,*  in  one  state, 
are  deposited  on  the  soft,  pulpy  lei^,  or  stem  of  the  plant ;  then,  after  a  certain  time, 
drop  to  the  gTound,f  and  intermingle  with  the  surface  soU,  where  generated  within 
atmospheric  influence.  The  winter's  cold  instinctively  drives  them  to  seek  shelter  in 
the  vegetable  mass  of  the  soil,  (entering  through  the  pores,  tuberous  rootlets,  decayed 
stems,  &c.,)  where  they  remain  in  torpid  seclusion  nntU  the  rarified  atmosphere  brings 


*  It  is  scarcely  neceesary  to  say  that  caterpilbum  nerer  lay  eggs. — Ed. 
+  That  is  to  say,  the  caterpillars  drop  to  the  grenad  ;  or,  if  the  author  means 
otherwise,  his  statement  is  erroneous. — Ed. 
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them  forth  to  lesame  their  destractive  work :  therefore,  disturbing  their  retreats  by 
upside-down  working  of  the  soil,  the  winter's  exposure,  together  with  being  enveloped 
in  the  subsoil,  (so  new  and  foreign  to  their  habits  and  nature,)  must  tend  io  (heir 
annihilation. 

Most  subsoils,  in  their  natural  state,  are  more  or  less  impregnated  with  acids  and 
secretions,  which  are  most  obnoxious  to  all  useful  plants.  We  perceive  the  plant,  in 
ikvourable  seasons,  progress  beyond  our  expectations  for  a  time  ;  bot  no  sooner  do 
the  tender  roots  and  fibres  approach  the  deleterious  matter  of  the  subsoil,  tiian  tbey 
often  droop  and  perish ;  then,  mixing  such  subsoils  suddenly  and  largely  with  the 
cropping  soil  must  neutralise  its  action,  and  be  fatal  to  vegetable  life.  Therefore, 
the  proper  principle  of  subsoiling  is  that  which  breaks  up  the  subsoil,  leaving  it  still 
in  its  place  until  sufficiently  prepared  to  be  added  in  proper  quantity  io  the  cropping 
soil,  by  subsequent  digging  or  deep  working.  As  before  observed,  a  f^U  spit  of  Uie 
subsoil  should  be  so  improved  as  to  be  ultimately  availed  of,  which  will  enable  the 
upper  soil,  exhausted  by  a  rotation  of  cropping,  to  be  replenished  ftrom,  or  repla^d 
by  the  spit  beneath.— (p.  1790 

Oourcy's  Agricultural  Tour  in  Belgium.* — This  gentleman,  who 
appears  to  have  paid  much  attention  to  agriculture,  and  has 
written  a  good  deal  upon  it,  repaired  to  Brussels  to  attend  an 
agricultm-fiS  meeting  on  the  21st  September  1848,  but  having  made 
a  mistake  as  to  the  date  of  the  meeting,  he  was  disappointed,  and 
afterwards  made  a  tour  through  different  parts  of  the  country,  of 
which  the  present  volume  is  an  account.  He  was  anxious  to 
become  personally  acquainted  with  the  skilful  cultivators  of  that 
country,  for  he  is  of  ojunion  that  they  turn  lands  in  general  to  the 
best  possible  accoimt,  and  can  extract  more  from  the  poorest  kind 
of  sands  than  most  others.  He  had  an  opportunity  of  attending  a 
horticultural  meeting,  and  is  of  opinion  tnat  in  rare  plants,  and 
very  fine  legumes,  and  particularly  enormous  collections  of  magni- 
ficent pears,  the  exhibition  greatly  surpassed  a  Parisia^n  one.  He 
there  saw  an  immense  variety  of  potatoes  previously  unknown  to 
him,  monstrous  red-cabbages,  beautiful  carrots,  many  varieties  of 
turnips,  rutabagas,  and  kohlrabis,  among  what  were  the  best 
species  known  in  England.  One  specimen  of  beet-root  measured  a 
metre  (39J  inches)  in  length,  and  was  proportionably  thick. 
Count  Gourcy  speaks  very  favourably  of  a  plough,  manufactured 
by  M.  d'Omalins,  of  Anthine,  near  Liege,  who  has  a  manufactory 
of  agricultural  instruments  at  that  place ;  but  he  thinks  that  a 
plough  brought  from  Aberdeen,  and  preserved  in  the  Agricultural 
Museum  at  JBrussels,  will  be  better  adapted  to  the  working  of 
heavy  lands. 

In  traversing  Belgium,  Count  de  Gourcy  remained  for  a  while 
at  numerous  places,  and  examined  the  principal  farms  in  the 
neighbourhood.  It  does  not  appear  to  us,  however,  that  there  is 
much  in  his  accounts  of  them  that  can  be  of  much  interest  or 
utility  to  the  British  farmer.  The  following  extract  from  a  letter 
of  M.  Yanderplanke,  a  skilful  Belgian  farmer,  addressed  to  llie 

*  Voyage  Agrieoie  en  Belgique  et  datu  pluiieun  departemenii  de  la  France,  ntiti 
de  quelquee  articlee  extraUt  dee  Joumaux  d^AgricuUure  Anglaii,  Par,  M.  LB  Conn 
CoNBAD  DE  GouBCT.    PaHs  :  1849. 
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nuthor,  aflfords  some  useful  information  as  to  the  state  of  cultivation 
in  that  country. 

In  reply  to  the  question — How  much  capital  does  a  Flemish 
farmer  require  to  cultivate  successfully  ?  M.  Vanderplanke  replies 
— A  farmer,  in  order  to  cultivate  witn  success,  must  possess  1000 
francs  for  each  hectare,  that  he  may  provide  himself  with  a  proper 
assortment  of  cattle,  buy  such  manures  as  he  can  profitably  em- 
ploy, carry  on  useful  works,  to  do  everything  in  its  season,  and 
Qot  be  compelled  to  sell  his  crops  at  an  unfavourable  time.  He 
must  likewise  possess  the  means  of  making  up  any  loss  in  cattle,  or 
the  disastrous  consequences  of  a  hail-storm,  an  inundation,  &c.,  to 
which  all  farmers  are  too  often  exposed.  I  am  of  opinion,  however, 
that  many  farmers  do  not  expend  so  considerable  a  capital,  ana 
this  is  a  reason  why  many  farms  are  not  so  well  cultivated  as  they 
might  be.  We  often  see  individuals,  who  have  sufficient  capital 
for  a  farm  of  20  hectares,  rent  one  of  50,  or  even  upwards ;  and  as 
farms  to  let  are  not  so  numerous  as  those  who  want  them,  they  are 
often  obliged  to  take  such  a  one  as  they  can  get.  The  beauty  and 
good  qualities  of  a  farm  may  thus  tempt  a  farmer  to  rent  it,  although 
it  be  too  great  for  his  capital.  It  happens,  however,  that  an  inteUi- 
gent  and  active  farmer  may  succeed  in  overcoming  the  difficulty, 
and  at  last  prove  prosperous,  notwithstanding  his  imprudence  m 
commencing. 

We  have  no  fixed  rotation.  We  take  into  account  the  disposi- 
tion and  quality  of  the  ground,  and  I  think  that  it  would  be  diffi- 
cult, if  not  impossible,  to  observe  an  invariable  rule.  Let  Vis  take 
colza  (rape)  as  an  example.  It  frequently  happens  that  we  sow 
after  it,  in  the  first  fortnight  of  March,  a  crop  of  carrots — or  rather, 
after  gathering  the  colza,  turnips,  and  most  frequently  wheat  and 
escourgeoTij  (early  or  winter  barley  ;)  and  if  the  land  be  very  light, 
rye  comes  after  the  colza — particularly  if  the  land  is  not  clean,  for 
that  affords  time  for  cleaning  it.  Oats  usually  follow  the  carrots 
or  turnips. 

Clover  is  almost  always  followed  by  wheat,  the  latter  by  colza ; 
the  reason  of  this  is,  that  the  clover,  favouring,  on  account  of  its 
remaining  at  least  eighteen  months  on  the  ground,  the  increase  of 
dog-grass,  the  land  is  often  very  dirty  after  wheat.  The  colza, 
by  its  vigorous  growth  and  large  leaves,  suffocates  a  great  deal  of 
this  troublesome  weed,  which,  if  necessary,  may  be  entirely  destroyed 
by  a  half-fallow,  between  the  end  of  June  and  beginning  of  Oc- 
tober, the  time  of  gathering  the  colza  and  sowing  the  wheat.  If 
the  land  suffer  from  too  mudi  humidity  in  winter,  the  colza  cannot 
be  planted,  as  it  is  more  injured  by  that  cause  than  most  other 
plants. 

The  following  are  the  rotations  most  followed ;  but,  I  repeat,  they 
are  far  from  bemg  fixed. 
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Ist  Year — Flax' and  carrots 

2d      ...      Wheat 

3d      ...      Rje  and  turnips 

4th     ...      Oats 

5th     ...      Clover 

6th     ...       Wheat 
7th     ...      Colza  (rape) 
8th     ...      Wheat  or  ryeand 

turnips 
9th     ...      Potatoes  or  beans 


ANOTHiCR. 

Flax 
Clover 
Wheat 
Colza 

Wheat,  rye,  or  winter  barley 
and  then  turnips  or  carrots 
Oats 
Clover 
Wheat,  xwp9f  then  turnips 


A  THIEB. 

Oats 

Flax  and  caiTota 

Wheat 

Winter  barley  and  turnips 

Beans 

Wheat 

Rye  and  tomips 

Oati 

Clover 


Count  de  Gourcj  then  gives  an  account  of  the  modes  of  manur- 
ing and  cultivating  these  crops,  deriving  his  information  from  his 
intelligent  correspondent,  M.  Yanderplanke.  The  latter  praises 
highly  the  practice  of  crossing  Belgian  cows  with  Durham  bulls ; 
the  cows  resulting  from  this  mixture  of  blood  are  greatly  superior 
to  their  mothers. 

1st.  In  the  quantity,*  and  even  Quality  of  the  milk. 

2d.  They  are  not  more  difficult,  in  regard  to  the  quality  of 
their  food ;  and  with  respect  to  the  quantity  consumed,  the  oifferenoe 
is  rather  in  their  favour. 

3d.  They  are  always  in  better  condition,  and  their  growth  and 
fattening  incomparably  more  rapid.  The  butchers  allege  that 
their  flesh  is  lighter  and  not  so  fine  as  that  of  the  fumea^ambackl 
kinds ;  but  the  practice  of  these  gentry  to  depreciate  what  they  buy 
is  well  known. 

This  work  contains  an  account  of  several  fftrms  in  the  centre  of 
France,  to  which  the  author  paid  a  visit  in  1848,  which  will  be 
perused  with  interest  by  those  who  wish  to  become  acquainted  with 
the  agriculture  of  these  districts,  in  many  respects  so  different  from 


our  own. 


Characteristics  of  the  Year  1849.  By  J.  TowEKS,  Member  of 
the  B.oyal  Agricultural  Society  of  England,  London  Horticultural 
Society,  &c. — I  recur  to  the  subject  which  for  some  years  has  been 
brought  under  consideration  in  the  pages  of  this  Journal.  In 
doing  so,  I  propose  to  modify  in  a  degree  the  arrangement ;  and, 
while  not  omittmg  anv  phenomenon  which  was  either  remariutble. 
in  itself,  or  appeared  airectly  to  influence  the  weather,  I  shall  oon* 
dense  the  simple  meteorofogical  observations,  and  register  the 
instrumental  details  thrice  in  each  month  only.  BetrospecUveUf^ 
it  will  be  proper  to  remind  the  reader  that  the  extraordinary 
weather  which  caused  so  much  damage  to  the  harvest  of  Soutli 
Britain  meliorated  in  November  1848,  and  altogether  passed  away 
by  the  middle  of  December ;  so  that  I  was  authorised  to  dose  the 
article  at  p.  716  of  last  volume,  with  the  hope  that  we  might 
''  anticipate  a  seasonable  year,  propitious  to  the  land,"  &c. ;  and 
that  hope  will^  trust,  appear  to  have  been  amply  realised. 

January. — ^The  year  commenced  with  a  high  barometer,  (30  indu 
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iVa,)  lively  E.  wind,  and  tendency  to  frost.  The  first  ten  days 
were  keen ;  the  sharpest  frost  (24^  and  25''  Fah.)  on  the  2d  and 
3d  mornings.  A  little  snow  fell  on  the  4th  and  5th.  The  pre- 
vailing winds  were  easterly.  Average,  or  mean  of  my  barometer 
during  the  period,  29  in.  70  cts.  Of  the  thermometer,  corrected 
by  two  and  three  instruments — lowest  or  night  reading  off,  31**'2 — 
maximum  of  the  days,  36°*3 — mean  average,  33*75.  There  were 
four  bright  and  fine  days,  the  rest  were  cloudy ;  but  the  quantity 
of  rain,  or  sleet,  excepting  on  the  8th  day,  was  trivial. 

Secondperiod  of  10  days.  Change  of  wind  from  W.N.W.  to 
S.W.  Temperature  much  milder,  and  the  air  balmy.  There 
were  seven  fine,  and  three  cloudy  days,  with  only  a  few  passing 
showers.  The  mean  of  barometric  registers  proved  to  be  29  in. 
87  cents,  being  a  slight  advance.  My  thermometers  gave — 
minimum  average,  40°*6 ;  maximum,  per  day,  47**"4 :  mean  of 
both,  44''*4.  Thus  it  appeared  that  a  mild  winter  was  pretty  well 
confirmed.  The  third  period  comprised  eleven  days ;  the  wind 
became  more  northerly  by  west,  to  the  26th ;  the  temperature  fell, 
and  remained  low  to  the  end  of  the  month,  with  occasional  hints 
of  frost  and  sleet.  The  barometric  average  was  29  in.  46  cts. ; 
the  thermometer  marked  39°-6 — 46'*'8 — mean,  42^7.  The  ave- 
rages of  the  entire  month  stand  registered  as,  minimum,  37'**4 — 
highest,  43'*-26 — at  10  P.M.,  40'*'15.  Hence  the  month  was  mild. 
In  it  I  find  fourteen  dry,  and  occasionally  sunny  days,  and  seven- 
teen overcast,  with  a  short  or  low  supply  of  rain,  and  very  little 
of  snow. 

February, — On  the  29th  ult.  commenced  that  phenomenon  of  a 
most  extraordinary  elevation  of  the  barometric  column,  which  wit- 
nessed no  decline  of  any  consequence  till  the  19th  evening ;  the 
greatest  altitude  was  attained  on  the  11th  and  12th=30  in.  76  to 
80  cents;  the  average  of  the  21  days  being  30  in.  40  cents. 
The  atmosphere  was  dark  and  cloudy  during  the  first  week.  It 
then  became  much  clearer,  and  frequently  bright ;  and  remained 
80,  till  the  18th ;  thence  it  resumed,  in  the  main,  its  previous 
character.  The  prevailing  winds  were  westerly,  generally  quiet, 
or  little  disturbed  ;  on  the  28th,  however,  the  current  from  S.W. 
was  forcible ;  and  rain  in  profusion,  with  snow  and  sleet,  closed 
the  month.  The  barometer  began  to  fall  on  the  19th,  and  its 
average,  to  the  28th  inclusive,  was  reduced  to  29  in.  73  cents. 

The  thermometer  averages  of  three  periods — namely,  1st — 9 
days— were,  lowest  39°.8,  highest  45^-80 ;  (2d.)  9  days— 19th,  low- 
est 34°-7,  highest  48°-75 ;  (3d.)  to  the  end,  lowest  39*»,  highest 
47°-25  :  average  of  the  monti  about  42  J°.  The  frost  on  the  13th 
and  27th,  at  sunrise,  never  with  me  exceeded  2"*,  (Fah.  30**.) 

Rain  was  almost  absent,  excepting  on  the  20th  and  28th.  Six- 
teen of  the  days  were  dry,  but  only  seven  decidedly  sunny.  On 
the  12th,  13th,  15th,  17th,  and  23d,  I  noted,  by  means  of  a  capital 
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achromatic  telescope  and  a  black  eje-fi;Ia88,  many  spots  (macuUB) 
on  the  sun's  disc,  varying  in  number  trom  perhaps  two  to  eight 
or  nine ;  and,  in  size,  from  the  merest  speck  to  a  very  large,  irre- 
gular blot.  The  opinion  formerly  prevailed  that  lliese  solar  spots 
were  coincident  with  cold,  rainy  weather :  the  warmth  and  dro^fat 
of  February  1849  lead  to  an  opposite  conclusion.  It  was  most 
gratifying  to  observe  the  excellent  and  promising  condition  of  the 
wheat — always  healthy — slowly  and  regularly  progressing,  but  by 
no  means  winter-proud.  Beans  and  barley  were  beautifiil,  and 
such  clover  as  I  could  observe  healthy,  and  forming  a  close  cover- 
ing. Insect  ravages,  it  appeared  to  me,  had  been  everywhere 
slight. 

March. — The  criterion  month  of  spring  and  summer  commenced 
with  a  fine  day,  dawn  just  frosty,  heat  increasing  to  47°,  with  sun 
clear  soon  after  noon,  and  a  lively  westerly  air,  that  quickly  removed 
the  snow ;  the  evening  was  fine,  calm,  and  bright ;  temperature 
40°.     One  spot  on  the  sun's  disc. 

In  the  first  period  of  ten  days,  the  wind  blew  generally  from 
some  westerly  point,  rarely  brisk,  never  forcible.  Six  of  the  days 
were  dry,  with  a  fair  average  of  sun.  There  was  rime  on  tne 
herbage  in  the  early  mornings  of  the  6th,  and  sharp  wind,  with  a 
little  snow,  on  the  9th.  The  keenest  frost  then  also  was  felt ;  it 
marked  28""  Fah.  The  average  temperature  of  the  ten  nights  was 
36'-9  ;  the  highest  by  day,  49°-2.  Barometric  mean  30i»-16«*^ 
The  chief  phenomena  were  the  solar  spots  seen  at  every  observa* 
tion,  and  a  most  gorgeous  sunset  on  the  sixth  afternoon — ^golden, 
with  beautiful  green  intermediate  stripes.  These  tintings  usually 
indicate  rain,  but  none  occurred  on  the  present  occasion. 

The  second  series  of  ten  days  formed  the  cloudy  period  of  March, 
yet  not  a  drop  of  rain  fell  in  this  locality.  The  vernal  equinox  occur- 
red on  the  20th  at  6^  13™  in  the  afternoon.  The  day  was  fine,  air 
keen,  wind  easterly,  veering  in  the  evening  to  N.  by  W . ;  barometer 
rising  from  30»°-()9<^*»-  to  30i°-22c*».  Thus  the  prognostic  was 
favourable,  and  indicated  a  dry  quarter.  The  westerly  breezes 
continued  till  the  19th  always  mild  and  balmy,  as  will  appear  by 
the  thermometric  averages — viz.,  lowest,  39°'l,  day  maximum, 
60°.8  :  mean  of  the  two,  45°.  The  barometer  ranged  between  30*^ 
and  30-30«^- ;  mean  of  all  the  notations,  30i°-20«*»-  Fog  and 
haze  occurred  twice — that  is,  on  the  18th  and  19th,  preceding  the 
chance  of  wind  to  the  E. 

The  third  period  comprised  eleven   days.     The   equinox  ap- 

|)eared  to  have  induced  some  fluctuations ;  for  the  wind  not  only 
lad  veered  to  an  opposite  point,  at  the  ver}^  hour,  so  to  say,  of  thie 
circular  intersections,  but  went  back  again  by  N.W.  to  S.W., 
where  it  continued  throughout  the  21st  day.  It  then  shifted  to 
the  E.,  then  to  N.E.,  E.,  and  S.E.,  between  the21standthe  30th. 
The  force  was  lively,  on  the  whole,  and  produced  the  dark,  ooU 
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season  of  the  month.  Snow,  in  small  quantity,  fell  on  the  24th 
and  25th ;  small  rain  and  a  few  showers  in  the  last  four  dajs. 
The  total  rain  of  the  month  was  extremely  small — less  than  has 
heen  recorded  for  months.  The  averages  were,  lowest  tempera- 
ture, 36°-l,  highest,  45°-16 ;  mean  of  the  entire  month,  42°*8. 
Mean  of  the  barometer,  (the  mercury  falling  rapidly  after  the 
22d  day,)  28i°-74«*«-.  We  reckon  twenty  days  entirely  dry,  the 
remaining  nine  being  productive  of  very  little  falling  weather. 
Thus  the  leading  meteorological  phenomena  stand  in  complete 
opposition  to  those  of  1848  !  The  observations  I  was  able  to  make 
were  satisfactory :  they  proved  the  steady,  but  gradual,  advance 
of  all  the  crops  then  in  the  ground.  Everything  was  healthy, 
nothing  precocious. 

April. — Proved  to  be  the  most  trying  and  unpropitious  month  of 
the  spring,  at  least  in  the  S.E.  counties.  The  wind  during  the  first 
third  was  chiefly  S.,  S.  by  W.  and  E.,  on  the  6th,  9th,  and  10th. 
The  barometer  barely  maintained  the  altitude  with  which  it  com- 
menced— 29  in.  50  cents — (marked  ckanaeable^)  and  rain  fell  on 
eight  of  the  days.  I  noticed  a  number  of  small  spots  on  the  sun 
on  the  1st,  6th,  7th,  and  8th.  The  averages  of  temperature 
were — minimum,  41°'l ;  maximum,  53°'8 :  mean,  47°*45. 

Second  period  of  ten  days. — ^Wind  fluctuating^  half  the  time,  but 
at  intervals  easterly ;  the  other  half  S.  W.  and  K.W.,  lively.  The 
barometer  very  unsettled,  between  29  in.  77  ct«.  and  29  in  20  cts., 
averaging  about  29  in.  55  cts.  Bain,  or  some  falling  weather,  on 
every  day,  excepting  the  16th.  On  the  17th,  evening,  a  scud  of 
snow  in  immense  flakes  occurred — it  was  immediately  followed  by 
the  sharpest  frost  of  the  season,  and  a  brilliant  sky.  The  morning 
dawned  fine,  with  3°  of  frost  with  me ;  the  quotation  at  Chiswick 
and  elsewhere  was  many  degrees  lower.  Snow  fell,  with  sleet,  from 
recurring  heavy  masses  of  clouds.  Much  more  snow  fell  on  the 
19th,  and  to  an  enormous  depth  on  the  Surrey  hills,  where  the 
drifts — 10,  12,  and  14  feet  deep — remained  visible  for  many  days. 
This  severe  visitation  destroyed  nearly  all  the  gooseberries,  many 
of  the  currants,  and,  partially,  the  wall-fruits,  plums  and  pears. 
The  last  were  expanding  their  bloom :  it  was  interesting  to  observe 
the  eflects  thereon,  so  soon  as  the  sun  had  entirely  thawed  the 
frozen  snow.  Many  solar  spots  were  seen  on  the  20th.  Thermo- 
metric  observations  gave  36'''3  as  the  lowest,  or  night  average ; 
44''-7  the  maximum  by  day  ;  and  40""  as  the  mean. 

The  third  period. — 21st  to  30th  day  inclusive,  produced  some 
improvement :  the  winds  were  almost  entirely  W.,  or  W.  by  S., — 
variable  in  force,  but  genial.  Six  of  the  days  free  from  rain, 
though  with  a  paucity  of  sun.  On  the  29th,  the  barometer  began 
to  recover  from  its  changeable  position,  after  thunder-showers  on 
the  28th  afternoon.  Its  average  of  these  ten  days  may  be  esti- 
mated at  about  29  in.  89  cents.    It  rose,  on  the  30th  night,  to 
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30  In.  23  cents ;  wind  at  E.    The  temperature  of  the  ten  last  days, 
and  also  of  the  total  mean  average,  I  quote  at  45°'4. 

May. — Was,  upon  the  whole,  a  fine  month,  though  its  character 

5 roved  fickle  and  variable :  thus,  in  the  first  period,  seven  of  the 
ays  were  dry,  and  three  only  were  sunny ;  the  rest  were  cloudy, 
with  a  few  trifling  showers  on  four  occasions.  The  wind  was  E. 
upon  the  whole ;  it  varied  to  N.  on  the  10th,  and  continued  W. 
chiefly  by  S.  till  the  21st.  The  temperature  gradually  increased, 
and  was  very  high  between  the  2d  and  6th — 70°  by  day — but  re- 
ceded rapidly  to  an  average  of  about  52**  in  the  following  week. 
The  thermometer  indicated,  at  the  three  usual  observations,  a  mean 
of  45°'5  lowest,  61®'6  highest ;  averaging  53^^  The  barometric 
mean  of  two  daily  readings,  a  trifle  under  30  inches. 

Second  period^  from  the  11th  to  20th,  both  included. — ^Here  the 
S.W.  winds  were  concurrent  with  the  darkest  and  most  migenial 
weather  of  the  month.  A  gleam  might  break  forth ;  but  my  diary 
mentions  only  one  sunny  interval — about  2  o^clock  l^.M.  of  the 
19th.  There  were  two  days  without  rain,  but  all  the  others 
showefy — the  20th,  profusely  wet.  The  averages  of  temperature, 
lowest  by  night,  48°'3 ;  day  maximum,  SQ^^'S  ;  mean,  54**. 

Third  period^  11  days. — On  the  21st,  a  N.E.  gentle  air  brought 
improvement,  with  an  increase  of  temnerature  of  12°  by  day.  The 
wind,  however,  fluctuated  by  W.,  N.  W.,  S.,  and  so  on,  through 
every  point,  yet  still  with  more  genial  weather  and  temperature. 
Heavy  thunder-clouds  became  another  concomitant  of  the  existing 
mutations,  and  a  few  showers  of  mild  spring  rain  fell  before  and 
after  the  day  of  the  new  moon,  (22d,  at  7  h.  37  m.  A.M.)  On  the 
28th,  (moon's  first  quarter,)  we  had  thunder  in  the  early  morning, 
and  profuse  rain  for  hours.  Otherwise,  the  8  remainmg  days  of 
the  11  were  dry,  with  a  fair  proportion  of  sun. 

The  average  or  mean  temperature  of  the  period  was  60®,  the 
lowest  being  53°*25  :  maximum,  68®'73. 

The  mean  of  the  entire  month,  56°,  less  the  merest  fraction^ 

I  made  about  fourteen  solar  observations,  at  different  hours,  and' 
never  but  in  two  (12th  and  13th)  failed  to  detect  spots,  whose  course 
could  occasionally  be  traced  from  day  to  day,  though  alwajrs  with 
a  certain  change  of  apparent  position,  according  to  the  hour  before 
or  after  noon  when  the  observation  was  taken. 

The  oak  and  ash  tree  presented  no  aspects  upon  which  to  base 
any  attempt  at  a  pro^ostic,  and,  at  the  best,  it  may  be  prudent 
to  offer  no  hints  on  tne  subject.  In  agricultural  crops,  progress 
was  certainly  observable  ;  but  the  check  given  by  the  stem  visita- 
tion of  Apnl  had  been  of  so  positive  a  character,  that  a  serious 
retardation  became  perceptible.  We  shall  very  shortly  have  more 
to  say  on  that  subject. 

June. — The  sixth  or  solsticial  month,  by  the  sanction  of  custom,  is 
in  the  greater  part  of  its  course  viewed  as  a  spring  month ;  and 
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yet,  so  soon  as  the  sun  has  attained  its  greatest  meridional  altitude, 
we  conventionallj  pass  over  six  weeks,  and  style  the  period  mid^ 
summer.  This  is  an  error  agriculturally ;  though  we  are  ready  to 
admit,  that  the  intersection  of  the  two  great  circles,  at  the  equinoxes 
and  at  the  two  solstices,  may  indicate  the  precise  limits  of  the 
astronomical  quarters. 

June  came  m  with  splendour,  but  it  proved  extremely  critical  in 
its  course,  and  most  particularly  justified  its  division  into  three 
periods. 

First  period, — The  heat  was  great  till  the  6th ;  the  5th  forenoon 
peculiarly  oppressive,  with  79®  to  80*  of  heat,  and  a  smoky  atmos- 
phere ;  thunaer  was  heard  at  intervals ;  wind,  electrical  and  fluctu- 
ating. A  few  drops  of  rain  fell  here,  and  a  copious  shower  on  the 
6th ;  the  temperature  declined,  with  the  wind  at  N.E.,  and  was  at 
59**  only  on  the  tenth  day.  The  mean  averages  were  53o'l  by 
night,  71***1  by  day:  barometric  mean  altitude  30 in.,  04  cts. 
Wheat ^  first  ear  seen  on  the  eighth  day ;  so  far,  notwithstanding 
the  great  check  received  in  April,  there  was  promise  of  an  early 
harvest. 

Second  period. — Six  days  of  uninterrupted  E.  winds ;  on  the 
16th  evenmg  the  current  changed  to  N. W.,  then  moved  by  N.E, 
and  settled  in  the  W.  and  S.W.,  sometimes  becoming  lively.  Two 
showers  fell  at  Croydon  on  the  17th :  one  on  the  19th ;  all  the 
other  days  were  dry,  with  cold  air,  and  paucity  of  sun, — manv  of 
them  quite  cloudy.  At  this  critical  period,  the  crops  were  checked, 
and  wheat  just  protruding,  its  blossom  made  little  progress ;  the 
meadow  hay  would  not  make  well,  and  the  first  cut  of  clover 
remained  long  in  swath.  Days  attained  their  greatest  length,  but 
the  cold  biting  air,  and  the  want  of  direct  and  clear  sunshine,  threw 
back  all  the  crops  of  the  farm.  In  the  hillv  district  of  Surrey,  to 
the  east  of  the  Brighton  and  GU>dstone  roaos.  I  noticed  the  condi- 
tion of  the  plant,  and  there,  in  many  parts  of  that  locality,  I  again 
saw  wheat  still  far  from  ripe  at  the  end  of  August. 

The  barometer  averagea  30  in.  09  cts ;  the  thermometer  47.^2 
and  66^-1=  mean  56i<>. 

Third  period, — Wind  generally  W.  by  N.  or  S.,  rarely  brisk. 
The  day  of  the  new  moon  preceded  that  of  the  summer  wUtice^ 
(21st,)  which  was  very  clear,  sunny,  and  warm.  So  were  also  six 
of  the  days.  A  few  drops  of  rain  fell  on  the  25th :  and  the  month 
closed  with  a  little  more  m  the  night.  Finer  weatner  could  not  be 
desired ;  everything  excepting  turnips  (swedes)  advanced,  but  the 
ground  was  too  diy  for  that  valuable  plant  The  meadow  hay,  in 
vast  abundance,  was  carried  in  safety ;  though,  as  usual,  the  farmers 
in  some  instances  had  ricked  it  too  soon,  and  saw  it  injured  by 
over-heating. 

The  instrumental  observations  gave,  for  the  barometer,  30  in., 
for  the  thermometer,  lowest  55<*,  highest  73® — net  averages :  total 
mean  64®,  and  of  the  entire  month  60*^.9. 
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July. — Is  described  under  two  heads  only,  and  for  the  following 
reasons.  The^r^^  half  was  decidedly  dry,  and  generally  sunny, 
excepting  on  the  3d,  4th,  and  5th  days.  W.  and  S.  W.  winds, 
rather  lively  in  force,  prevailed  till  the  8th,  when  the  current  be- 
came easterly.  On  the  16th,  at  the  middle  of  the  month,  a  deci- 
ded meteorological  change  took  place :  the  barometer  fell  from  its 
great  altitude,  the  usual  S.W.  currents  set  in,  and  brought  with 
them  the  moist  soft  weather,  that  we  generally  expect  m  July. 
During  this  period  of  15^  days  the  temperature  was  remarkably 
equable,  the  average  of  all  the  nights  being  within  a  very  tri- 
fling fraction  56'',  maximum  77^,  mean  66^°.  The  barometer 
marked  as  its  mean,  30^>^  09^^;  and  it  would  have  been  much 
higher,  had  not  the  column  declined  somewhat  below  30  inches 
between  the  2d  and  5th  days.  The  second  hxilf  commencing  at 
mid-day  of  July  16th,  constituted  the  showery  period  of  the  sum- 
mer :  the  mercury  fell  14  cents,  and  on  the  17th  fell  to  29'»'*  75*«**»; 
rain  came,  as  gentle  showers,  on  the  17th  and  18th,  and  with 
thunder  on  the  19th  and  20th.  Two  fine  days  succeeded,  fol- 
lowed by  four  others  with  copious  showers,  occasional  thunder, 
and  a  scud  of  hail  on  the  25th.  Sun  broke  out  on  the  28th,  and 
thence — though  with  intervening  showers — the  weather  improved. 
I  have  thus  been  a  little  more  particular  and  minute,  because  July 
is  the  only  month  of  the  year  when  we  usually  look  for  periodical 
rains. 

The  average  of  the  barometer  was  reduced  to  29"»-  85«*^; 
the  thermometer  marked  lowest  mean  52'"6,  highest  66'*'6,  which 
was  one-tenth  only  above  the  mean  of  the  first  period.  This  great 
reduction  of  heat,  with  the  absence  of  direct  sun,  confirmed  the 
check  which  had  been  previously  given  in  April  and  June.  K  the 
commencement  of  July  had  been  moderately  showery,  and  the  latter 
half  warm,  the  crops,  and  particularly  the  bulbs,  would  have  recov- 
ered and  advancea.  As  it  was,  it  began  to  be  seen  that  the  latter 
could  not  be  depended  on  ;  and  that  the  coming  harvest  must  be 
far,  in  point  of  time — nearly  a  fortnight — later  than  that  of  1848. 
By  the  best  weather  table  1  possess,  it  appears  that  the  amount  of 
rain  actually  gauged  in  July,  was  two  ana  one-tenth  inches,  being 
just  one-tenth  more  than  that  of  July  1848.  While  on  the  sub- 
ject of  rain,  it  will  not  be  out  of  place  to  observe  that  the  follow- 
ing month  afforded  a  very  singular  contrast,  and  demonstrated  the 
extraordinary  uncertainty  of  our  meteorology ;  for,  in  August 
1848,  the  rain  fallen  is  registered  at  four  three-tenth  in^es, 
whereas  that  of  1849  amounted  only  to  five-tenths  of  an  inch. 

August, — In  one  sentence,  may  be  set  down  as  among  the  finest 
months  upon  record — that  is,  in  our  part  of  Britain;  for  we 
ought  always  to  bear  in  mind  that  localities,  though  not  remote, 
differ  materially  in  their  meteorology.  August,  as  I  shall  prove. 
though  altogether  superb  as  a  summer,  maturing  month,  coald 
not  redeem  lost  time.    It  ought  never  to  be  forgotten  by  these 
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M^Iio  notice  causes  and  effects,  that,  notwithstanding  the  fineness 
of  the  weather,  there  was  a  prevalence  of  smoky  haze — the  fre- ' 
guent  masses  of  clouds  suddenly  appearing  as  if  they  consisted  of 
London  smoke ;  gleams  would  breiaK  form,  and  then,  in  a  mo- 
ment, the  masses  of  smoky  haze  would  be  re-formed.  At  this 
time  that  condition  of  the  air  which  was  styled  the  choleraic  atmo- 
sphere^  became  predominant;  imd  certain  it  is  that  during  six 
weeks,  including  many  days  of  July,  and  the  whole  of  August, 

{persons  who  had  no  symptom  of  the  prevailing  maladies,  felt 
anguid  and  depressed  to  an  unwonted  degree.  One  of  our  first 
medical  men  told  me  that  he  did  not  believe  there  was  a  single  per- 
son in  the  town  or  vicinity  who  could  say  that  he  was  in  penect 
health  !  This  condition  of  the  air  did  not  abate  till  the  full  moon 
of  September. 

In  consequence  of  the  epidemic  visitation  I  must  be  a  little 
more  particular  in  noticing  the  atmospheric  phenomena. 

First  period. — Eight  of  the  days  were  dry.  The  7th  was  sultry. 
Thunder  on  the  8th,  with  a  little  rain.  9th,  *  combinations  of 
massive  clouds,  with  alternate  gleams.     The  barometer  averaged 

29  in.  95  cents.  The  thermometer  marked — minimum,  53**.7; 
maximum,  71°.8. 

Second  period^  from  11th  to  20th  inclusive.  The  11th  evening 
thundery,  with  much  lightning ;  13th,  fierce  wind — sunny  gleams, 
and  frequent  showers;  17th,  dry  thunder-storms;  19th,  smoky 
haze  among  and  above  rocky  clouds.  The  barometer,  at  an  aver- 
age of  the  period,  from  two  daily  readings.  29  in.  91  cents. ;  ther- 
mometric  lowest,  54°.7 — highest,  68°.9 :  nerein  we  had  six  days 
wherein  a  little  rain  fell — prevailing  wind,  S.W. 

Third  period  was  very  much  finer — a  mere  hint  of  rain  fell  on 
the  28th  only.  Still,  gloom  prevailed,  though  four  of  the  days 
enjoyed  partial  gleams  of  sun.  Smoky  clouds  still  obscured  tne 
heavens,  particularly  on  the  23d,  26th,  29th,  and  30th,  which  last 
day  was  oppressive  and  gloomy.  The  atmosphere  was  quiet — 
wind  generally  came  from  some  W.  point — always  more  or  less 
depressing  to  the  feelings.     The  barometer  rose  to  the  average  of 

30  in.  0*7  cents.  The  temperature  increased — minimum  being  58° 
maximum  71°.27 — average  mean  of  the  entire  month  I  quote  at 
63°.06. 

Wheat  was  cut  on  the  earliest  farm  on  the  6th — ^much  was 
reaped  by  the  14th. 

September. — Profuse  rain  early  on  the  Ist  day — lightning  in  the 
evenmg.  Heat  very  great  (75°)  on  the  2d  and  3d,  with  lightning 
again  m  the  evenings — some  distant  thunders  and  rain  in  the 
night.  These  electric  conunotions  appear  to  have  signaled,  if  the 
expression  be  permitted,  the  approaching  departure  of  diolera. 
The  sense  of  oppressive  ennui  ana  want  of  energy  was  distressing 
— but  it  appear^  to  give  way  with  the  lively  eastern  breezes  that 
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sprang  up  on  the  5th.  The  prevailing  wind,  to  the  9th  inddfliYe, 
had  been  E.,  but  then  the  current  changed  to  the  S.W.  The 
barometric  average  was  29  in.  91  cents.  The  thermometers  had 
marked,  lowest  by  the  nights,  56° — ^highest  by  the  days,  71**.6. 

Wheat  harvest  was  at  this  time  nearly  completed ;  but  more  or 
less  of  com  of  all  kinds  remained  in  the  cold,  hilly  districts.  Tur- 
nips were  widely  patchy,  and  still  backward  for  want  of  rain. 

Second  periodj  11th  to  20th  inclusive.  Weather,  thou^  dry 
after  some  showers  on  the  three  first  days,  was  gloomy,  with  few 
sunny  gleams.  The  wind  was  either  W.  by  S.  or  by  N.,  yet  N.E. 
on  the  17th  and  20th.  The  barometer  was  firequently  above  30  in. 
10  cents ;  yet  the  average  (on  account  of  great  depression  between 
the  10th  and  13th,  when  the  rise  became  most  rapid)  marked  only 
29  in.  97  cents.  The  thermometer  fell  to  49°  as  the  lowest  aver- 
age, and  to  62°,  or  about  55**  mean. 

Third  period. — ^Rain  early  on  the  21st.  The  weather  and  tem- 
perature improved  much  on  the  eve  of  the  autunmal  equinox, 
when  the  sun  entered  Libra,  at  three  minutes  after  4  o'clock  of  the 
23d  morning.  I  made  the  following  note  in  my  diary,  which  may  or 
may  not  be  worthy  of  observation.—"  Equinoctial  nrognostic— 
wet  and  mild,  were  it  not  that  the  wind  is  E.  by  N. — the  glass 
falling — small  rain  for  many  hours — double  strata  of  clouds — mar- 
tins are  numerous  and  loud."  The  wind  was  variable  by  S.  of  E. 
on  the  24th.  It  then  returned  to  E.  by  N. — ^became  E.  on  the 
27th,  when  the  drv  weather  departed,  with  cirrus  and  cirro-stratus 
clouds  in  the  evenmg.  S.  and  S.W.  wind  with  rain,  came  on,  and 
thus  the  month  closed.  The  averages  with  .me  were — barometer, 
29  in.  86  cents — entire  monthly  mean,  29  in.  90  cents ;  thermometer, 
52**  and  64^° — mean,  58J^  My  diary  notes  twelve  days  or  nights 
wherein  somerain  fell;  and  the  rain  estimated  to  have  fallen  atGreen- 
wich  was  3A  inches — that  of  1848  having  been  only  2ifV  inches. 
On  the  whole,  September,  though  fine,  was  greatly  inferior  in 
splendour  to  the  corresponding  month  of  1848 ;  yet,  as  the  bulbous 
roots  required  moisture  and  warmth,  the  weather  of  the  last  period 
was  favourable  to  their  autumnal  growth. 

October. — This  month  divides  itself,  by  its  meteorology,  into  two 
periods  only,  as,  with  few  and  temporary  exceptions,  the  wind  blew 
from  an  E.  or  N.  quarter  till  the  16th,  with  a  predominance  of  wet 
weather;  four  only  of  the  days  being  free  from  rain,  of  which  three 
enjoyed  the  sun.  The  rain  on  the  3d,  with  almost  a  tempest  of 
wind,  was  so  violent  as  to  frustrate  every  attempt  to  carry  on  our 
celebrated  nuisance  called  the  October  "  Walnittjair.^^  This  opens 
on  the  2d  for  sheep,  cows,  and  horses ;  of  the  former  about  sixteen 
thousands  might  be  penned — the  best  ewes  fetched  35s.  per  head, 
lambs  25s.,  inferior  nrom  18s.  to  25s. ;  many  were  taken  back  un* 
sold.  Turnips  improved  much  about  this  time :  and  it  was  moet 
gfratifying  to  notice  the  bulky  yield  of  fine  clover  which,  for  weeks 
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previous,  had  beeu  sold  in  bundles  for  green  fodder.  Farmers  totll 
grumble,  but  the  corn-dealers'  all  avouch  the  bulk  and  excellence 
of  the  late  harvest.  The  average  temperature  of  the  first  ten  days 
— by  night  45°.3 — by  day  only  54^7 ;  that  of  the  barometer,  29  in. 
5  cents. 

Second  natural  period  from  16th  to  the  end.  Barometer  began 
to  rise  on  the  14th  day,  and  remained  a  few  cents  above  30  in.  for 
two  days ;  it  then  declined,  and  fluctuated  throughout  the  remain- 
der of  the  month.  The  wind  had  become  S.W.  on  the  17th,  and 
deviated  little  from  that  quarter.  Hence,  as  might  be  expected, 
there  were  alternations  of  fine  and  rainy  weather.  I  enumerate 
nine  days  that  were  more  or  less  rainy,  and  seven  showery,  pretty 
equally  interspersed.  On  the  16th  the  suspended  thermometers 
here  marked  35°  or  36°  F.,  but  the  herbage  proved  that  the  tem- 
perature had  been  lower  about  dawn. 

The  averages  were  found  to  be  49°.7  min.,  60*.6  maximum — 
mean  of  the  last  sixteen  days,  55°.  The  barometer  stood  at  about 
30  inches.  Solar  spots  were  always  discerned  whenever  a  fair  ob- 
servation was  taken.  The  month  ended  finely  after  a  hazy  morn- 
ing, though  with  somewhat  lower  temperature. 

November. — The  time  of  year,  and  its  usual  character  considered, 
proved  one  of  the  finest  months  of  the  year. 

First  period  io  the  1 1th.  The  barometer,  with  a  trifling  fluc- 
tuation, rising  from  29  in.  48  cents  to  30  in.  24  cents.  The  wind 
at  first  S.E.  changing  on  the  4th  to  S.W.,  where  it  remained  fixed 
for  many  days.  Nearly  all  were  dry,  and  many  very  bright;  two 
foggy  mornings,  and  two  days,  wherein  a  trifle  of  rain  fell,  were  the 
exceptions.     The  air  throughout  gentle  or  just  lively. 

The  average  of  the  barometric  range  was  29  in,  75  cents. 

My  thermometers  gave  by  the  night,  44*.6,  highest  by  day,  54°.4 
— mean,  49^°. 

Second  period. — At  first,  the  weather  was  fine  and  sunny;  but 
it  soon  became  changeable,  the  wind  remaining  westerly.  There 
were  four  sunny  days,  five  wherein  it  rained,  and  as  many  that 
were  overcast.  A  keen  hoar-frost  occurred  in  the  morning  of  the 
17th,  and  the  temperature  generally  fell.  The  averages  were — 
lowest  40°,  maximum  49  — mean  44°. 7.  The  mean  height  of  the 
barometer  I  estimate  at  30  in.  11  cents. 

Third  period,— Wmdi  E.  by  S.  or  N.,  on  the  21st,  22d,  and  26th. 
At  some  W.  quarter  chiefly,  at  other  times  generally  calm,  but 
frequently  keen.  On  the  24th  evening,  wind  N.W.  above,  the 
thermometer  began  to  fall;  25th  a  wetting  frosty  fog  now  intro- 
duced actual  frost,  which  became  very  sharp,  particularly  on  the 
28th,  many  thermometers  noting  12°  to  14°  bebw  the  freezing 
point :  mine  were  read  off"  at  25°  F.  on  the  28th,  and  26°  on  the 
29th  early;  but  the  wind  had  changed  to  the  S.  Clouds  formed 
after  a  lovely  day,  and  rain  fell  in  quantity,  with  the  full  moon  of 
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the  30tli.  Everj  morning,  during  the  frost,  had  been  densely 
foggy.  The  averages  of  temperature  of  the  ten  days  were,  by 
night  33^°— highest  37^°,  mean  35^=.    Barometer,  29  m-  80  cents. 

December. — ^Came  in  with  a  fine  and  bracing  day,  wind  N.W., 
which  however  veered  by  S.  and  settled  in  the  S. W.  It  blew  fresh 
for  two  days,  bringing  much  rain.  Alternations  of  fine  foggy  and 
very  damp  weather  succeeded,  with  occasional  morning  frosts.  The 
range  of  the  barometer  gave  an  average  of  29  in.  73  cents.  The 
three  averages  of  the  thermometer  I  note  at — slowest,  35^6.,  high- 
est, 43°.7 — mean,  39o.6. 

Second  periodj  from  10th  to  20th  inclusive. — ^The  four  first  days 
were  decidedly  frosty  in  the  mornings,  and  chilly  throughout  till 
the  forenoon  of  the  14th,  when  a  sudden  and  remai^able  diange 
occurred,  the  thermometer  rising  18  or  more  degrees ;  at  10  P.M. 
mine  stood  at  52"^  I  Much  rain  fell,  as  it  did  also  on>  several  days 
occasionally.  The  S.W.  wind  became  violent :  on  the  18th  it 
changed  to  N.W.,  and  brought  in  frost  on  the  20th  morning,  with 
a  clearer  sky.  On  the  19th  the  barometer  rose  from  29  in.  82  cents 
to  30  in.  22  cts.,  and  its  average  for  the  ten  days  was  29  in.  91  cts. 
The  range  of  the  thermometer  was  6°,  t.e.  from  39*.4  to  46**.4 — 
mean,  42^.4.  A  more  gloomy  atmospheric  condition  has  rarely 
been  observed.  My  diary  notices  two  of  the  days  only  wherein 
the  sun  was  unobscured — the  17th  and  20th. 

Third  period. — An  extreme  elevation  of  the  barometer  became 
the  subject  of  interest.  Between  the  21st  mominff — then  at  30  in. 
39  cts. — and  the  evening  of  the  25th,  it  fluctuated  between  39  in. 
47  cts.,  50  cts.,  38  cts.,  and  40  cts.  Yet  the  atmosphere  by  no 
means  corresponded  with  those  fine  indications.  On  the  26th  llie 
fall  of  the  mercury  became  very  rapid  from  39  in.  13  cts.  to  29  in. 
28  cts.  The  weather  was  very  changeable.  Snow  fell,  which 
thawed ;  drizzly  rain  on  the  24th  and  26th,  when  fog  and  frost 
succeeded.  A  considerable  quantity  of  snow  fell  in  the  night  of  the 
27th.  The  thermometer  fell  to  24°  F.  to  22°  at  night  of  the  28th, 
and  to  19°  on  the  morning  of  the  29th.  The  barometer  began  to 
rise  rapidly,  and  at  the  close  of  the  month  stood  at  30  in.  32  cts.  I 
Its  average  for  the  whole  of  this  period  stands  with  me  at  30  in. 
10  cts.  The  thermometric  mean  of  the  entire  month,  at  llie 
regular  observations,  I  find  to  be — lowest,  34°  54  ct. ;  highest, 
41°.3  by  day. 

Upon  the  whole,  there  has  been  a  paucity  of  sun,  the  number  of 
clear  days  being  only  seven ;  and,  by  telescopic  observation,  «ia- 
culce  or  solar  spots  were  seen  on  the  24th,  27th,  and  30th.  Few 
opportunities  occurred  that  were  favourable.  More  or  less  nun 
fell  in  eleven  of  the  days  or  nights  ;  snow  on  four,  chiefly  before 
daybreak.  The  condition  of  all  the  crops  about  us  was  more 
encouraging  so  long  as  I  could  observe  them.  Nothing  was  gay, 
because  a  check  occasionally  occurred.     Wheat  was  very  low  m 
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general,  and,  as  snow  had  covered  the  ground  for  several  dajs,  it 
became  impossible  to  attempt  any  inspection.  We  hear  of  deep 
floods  on  the  Essex  and  Suffolk  coasts. 

Notes  on  American  Agriculture. — The  great  difference  between 
British  and  American  firming  is  this — that,  while  in  the  former 
small  farms,  in  the  majority  of  instances,  can  only  be  obtained, 
such  is  their  abundance  and  cheapness  in  the  latter  country 
that  even  the  small  capitalist  can  easily  obtain  large  tracts  of 
land.  This  state  of  matters,  viewed  in  a  superficial  way,  would 
lead  the  inquirer  naturally  to  suppose  that  to  the  American 
farmer  it  would  prove  a  benefit;  but  that  it  is  the  reverse,  a 
cause  of  much  loss  of  money  and  waste  of  land  and  time,  the 
experience  of  past  years  has  fully  proved.  Scientific  educated 
farmers  of  America  complain  that  parties  get  possession  of 
large  tracts  of  land,  and,  while  trusting  to  its  extent  and  the 
natural  richness  of  soil,  they  impoverish  the  land  by  over-working, 
without  corresponding  efforts  to  improve  it ;  not  being  able  to  per- 
ceive the  benefit  of  thoroughly  cultivating  one  small  portion,  they 
waste  their  energies  by  farming  in  a  slovenly  way  hundreds,  it  may 
be,  of  acres.  The  result  is,  that  the  great  majority  of  the  small 
farmers  in  the  older  states,  are  struggling  to  make  both  ends  meet 
at  the  year's  end,  upon  poor  land,  made  poorer  every  year  by  the 
same  exertion,  which,  if  rightly  applied,  would  make  two  stalks  of 
com  grow  where  only  one  grew  before.  That  this  system,  or 
rather  want  of  system,  has  a  remarkable  influence  in  the  aggregate 
production  of  wheat  and  other  grains  in  the  United  States,  is 
proved  by  the  fact  that  the  average  produce  of  such  in  England  is 
double  that  of  the  United  States — m  the  former  about  28  or  30 
bushels,  in  the  latter  about  14  or  15 — showing,  what  we  have  found 
out  by  experience,  that  superior  cultivation  on  an  old  soil  is  an 
overmatch  for  the  natural  resources  of  "  virgin  land"  or  good  soil, 
with  slight  or  careless  tillage.  This  maxim  is  gaining  ground  by 
slow  but  sure  steps  in  the  States ;  agriculturists  are  beginning  to 
see  that  it  is  better  diligently  to  cultivate  one  acre,  and  of  course 
profitably,  than  spend  fruitless  and  ill-directed  exertions  on  a  hun- 
dred. Men  who  were  formerly  the  veriest  slaves  to  industry,  get- 
ting up  early  and  lying  down  late,  eating  anything  but  the  bread 
of  idleness,  are  beginning  to  sell  portions  of  their  large  farms,  and 
are  studying  agriculture  as  a  science,  not,  as  formerly,  a  mere  hap- 
hazard undertaJcing.  Manure,  formerly  wasted,  is  now  carefiilly 
kept  and  skilfully  applied ;  draining  is  carried  into  effect  thoroughly ; 
and  all  the  improvements  made  in  this  country  are  eagerly  sought 
after  by  the  educated  farmers.  The  result  of  this  new  spirit  nas 
been  exemplified  in  a  striking  degree  during  the  last  twenty  years. 
Since  that  period,  a  spirit  of  enterprise  and  degree  of  improvement 
has  been  manifested  by  the  farming  interest.    The  actual  products 
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of  the  soil  in  the  old  states,  north  and  east  of  Washin^n,  have 
probably  been  doubled ;  and  so  has  also,  in  some  of  uie  states, 
the  aggregate  value  of  land.  The  old  states  in  the  south  have 
been  applying  their  energies  in  earnest  to  the  renovation  of  their 
impoverished  lands. 

We  have  before  us  a  list  of  agricultural  papers  published  in  the 
States,  from  which  it  appears,  that,  in  the  state  of  New  York  alone, 
there  are  seven  published — six  of  them  monthly,  at  an  average 
price  of  75  cents,  or  3s.  English,  per  annum;  the  remaining  one  is 
weekly  at  two  dollars  (8s.)  a-year.  Including  these,  there  are 
altogether  twenty-five  in  the  United  States.  Agricultural  societies 
are  also  very  numerous,  and  the  cause  of  exciting  that  spirit  of 
emulation,  so  productive  of  good  results,  among  the  members. 
Twenty  years  ago  it  was  difficult  to  find  in  the  whole  States  a 
JooA-farmer,  who  studied  books  in  his  art  and  business — he 
ploughed,  and  sowed,  and  reaped,  just  as  his  fathers  had  done 
Defore  him.  Now  it  is  different ;  many  farmers  are  well  read  on 
the  subject  of  agriculture,  are  alive  to  the  importance  of  "  thorough 
cultivation,"  and  of  the  folly  and  slavery  of  cultivating  too  much 
land.  The  belief  is  gaining  ground,  that,  for  a  farmer  who  is 
dependent  upon  his  own  exertions,  a  farm  of  tweuty-five  acres  is 
sufficient  for  profitable  farming,  more  that  this  will  keep  him  poor, 
less  will  generally  be  more  profitable — and  this,  whether  he  intends 
to  raise  potatoes  in  Maine,  make  maple  sugar  and  keep  sheep  in 
Vermont,  raise  hemp  in  Missouri,  sugar-cane  in  Louisiana,  cotton  in 
Alabama,  tropical  fruits  in  Florida,  or  various  grains  and  fruits  in 
the  middle  states,  the  same  principle  will  hold  good.  As  proof  of 
the  more  generally  spread  opinions  giving  way  to  better,  we  give 
the  following  anecdote : — "  A  farmer  who  lives  in  the  neighbonr- 
hood  of  Washington  has  contrived  to  get  rich  upon  six  or  eight 
acres  of  land.  A  gentleman,  one  day  in  conversation,  advised  him 
to  send  his  boys  off  '  west.'  No,  not  he — the  west  was  too  big. 
He  was  looking  out  for  some  suitable  '  lots'  of  three  or  four  acres 
each,  as  fast  as  they  should  be  old  enough."  This  man  is  one  of 
large  and  capacious  views,  and  with  these  to  guide  him  he  chooses 
for  his  sons,  who  are  destined  to  a  life  of  manual  toil,  three  or  four 
acres  in  preference  to  a  large  domain  ;  and  this,  not  from  a  calcu- 
lation of  dollars  and  cents,  for  his  lots  of  three  or  four  acres  will 
cost  as  much,  nay,  more,  than  one  thousand  acres  of  land  at  govern- 
ment prices.  We  have  given  these  remarks  at  some  length,  as, 
unless  we  had  done  so,  our  readers  would  not  have  obtained  a  clear 
idea  of  the  state  of  matters  in  that  country,  or  understood  the 
arrangements  which  may  hereafter  be  introduced.  Moreover, 
this  "  new  light "  has  another  influence — that  is,  preventing  the 
necessity  of  farmers  of  good  attainments  emigrating  from  this 
country — pushing  "  far  west,"  where,  from  the  absence  of  markets, 
*hty  may  get  rich  in  produce,  but  make  little  money — this  will  be 
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obviated,  by  the  chance  of  getting  laod  improvable,  and  capable  o( 
being  cultivated  prqfitcAly  by  superior  manBgement,  in  the  older 
states,  near  good  markets,  where  good  prices  can  be  had  for  hia 
produce.  We  never  yet  have  known  an  instance  where  an  old 
country  farmer,  taking  with  him  all  his  improved  plans  from  this 
country,  but  what — on  a  small  farm  or  plot  of  ground  in  the  neigh- 
bourhood of  a  Transatlantic  city — made  money,  and  that  rapi£y. 
We  would  advise  any  one — ^intendlng  to  emigrate  to  America,  with 
the  intention  of  cultivating  the  land — if  a  farmer,  to  endeavour  to 
obtain  good  land  near  a  city  in  the  older  states ;  and  to  set  aboni 
its  cultivation  with  the  same  energy,  and  adopting  all  the  Improve- 
ments he  would  bring  to  bear  in  a  similar  case  here ;  and  not  t<: 
run  away  with  the  foolish  notion,  prevalent  to  too  great  a  degree, 
that  in  America  all  that  a  man  has  to  do,  in  farming,  is  to  acraicfi 
(such  is  the  hackneyed  phrase  used)  the  land,  throw  in  the  seed 
and  all  will  be  well.  In  rich  virgin  soil  this  may,  and  does  pro- 
duce ft  crop ;  but,  if  so  much  can  be  got  by  such  slovenly  means 
what  may  not  be  expected  when  scientific  and  rational  modes  o 
operating  are  universally  adopted? 

We  here  give  a  table,  showing  production  In  the  crops,  from  thi 
year  1841  to  1845— thus  bringing  down  to  nearly  our  own  periot 
the  information  of  use  to  our  agriculturists.  It  is  good  policy  for  oni 
farmers  to  look  about  them,  and  use  every  effort  to  make  the  mos 
of  their  land.  The  Americans  are  going  ahead  in  this,  as  in  everj 
other  department ;  and  their  industry  is  too  proverbial  to  let  then 
remam  long  or  far  behind  other  nations. 


JggrigaU 

Sunaarg 

(iftkeEuijiuiUi 

CSS 

Stata 

Whemt  - 

-   buih<li 

fll.S4a.9i7 

1(«,31 7,340 

100.3 103fi6 

95,607.000 

Induu  CO 

™,   do. 

387,380,185 

44t,82a,2*fi 

494,618,306 

421,953,000 

PuUloel 

do. 

11S.I83,GI9 

135,883,381 

105,7*6.133 

99,493,000 

B«rlej. 

do. 

5,02*,73l 

3,871,623 

3,320.931 

3,6-.7,(W0 

0.1., 

do. 

130.607.tas 

150,883,617 

145,928.966 

172,217,000 

Ki.1. 

do. 

I9,333,t7* 

22,7e2;)63 

24.280,271 

26.450,000 

lU,    do. 

7,9fi3^4 

9,483,409 

7.959,410 

9,071,000 

Hm, 

ton* 

19,«04,705 

14,0S3,3iJS 

l*.*19,807 

17.715,000 

T.UMO, 

340.187,118 

194.694,891 

185,731,554 

151,705,000 

Cotton. 

IK 

678,008.473 

683,.133,231 

Y47.6(i0.O9O 

873,107,000 

Ki», 

lb. 

e8,9fi!i,B6a 

94,017,481 

89,H79.145 

111,769,000 

Silk, 

lb. 

378^272 

244.im 

3IS.96S 

396,790 

augif. 

lb. 

126,164,644 

142,44  J,I9S 

106,400,310 

201,107,000 

Reserving  our  remarks  on  these  facts,  we  will  first  give.a  Tabl 
of  the  estimate  of  all  the  crops — namely,  wheat,  Indian  com 
potatoes,  rye,  barley,  oats,  buckwheat,  hay,  tobacco,  cotton,  rice 
silk,  and  sugar,  in  1845,  showing  the  produce  of  the  differen 
States ;  and  then  give  a  statement  of  their  average  value. 
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I.— TABLE  OF  CROPS. 


BtatkI. 

WbMt. 

Indian  Corn. 

PoUiOM. 

Eye. 

Barley. 

OaU. 

Bushel!. 

BudMlt. 

BudMto. 

■ 

BadMk. 

Bodtels. 

BoalMto. 

Maine,  .           « 

602,000 

1,912,000 

8,613,000 

186,000 

273,000 

1,664,000 

New  HamtMhite, 

647,000 

1,828,000 

8,714,000 

426,000 

123,000 

1,942,000 

Manachuaetts,  . 

241,000 

3,098,000 

3,028,000 

604,000 

162,000 

1,866,000 

Rhode  Island,  . 

6,000 

731,000 

660,000 

47,000 

61,000 

200,000 

Connecticut, 

114,000 

2,649,000 

1,694,000 

1,010,000 

26,000 

1,646,000 

Yennont, 

864,000 

1,728,000 

4,926,000 

321,000 

61,000 

3,668,000 

New  York, 

16,200,000 

13,260,000 

21,986,000 

3,560,000 

3,674,000 

23,700,000 

New  Jersey, 

1,050,000 

7.314,000 

1,767,000 

2,964,000 

8,500 

4,912,000 

Pennsylvania,   . 

12,680,000 

17,126.000 

6,497,000 

11,929,000 

141,000 

19,896,000 

Delaware, 

440,000 

2,713,000 

165,000 

53,000 

4,500 

828,000 

Maryland, 

4,884,000 

3,723,000 

706,000 

944,000 

2,700 

1,691,000 

Yiiginia, 

11,886,000 

27,272,000 

1,899,000 

1,441 /XH) 

84,600 

8,888,000 

N.  Carolina,      . 

1,969,000 

14,887,000 

2,711,00a 

217,000 

3,600 

2,673,000 

S.  Carolina, 

1,168,000 

8,184,000 

2,620,000 

48,000 

3,600 

700,000 

Georgia, 

1,671,000 

13,320,000 

1,636,000 

64,000 

11,800 

833,000 

Alabama, 

980,000 

16,650,000 

1,636,000 

76,000 

7,900 

1,827,000 

Bfisslssippi, 

378,000 

2,167,000 

3,040,000 

21,000 

1,800 

1,189,000 

Louisiana, 

__ 

8,360,000 

1,299,000 

2,000 

— 

— 

Tennessee, 

8,340,000 

70,266,000 

2,256,000 

384,000 

6,500 

8,625,000 

Kentucky, 

4,769,000 

54,626,000 

1,608,000 

2,648,000 

16,400 

13,001,000 

Oliio,     . 

13,672,000 

67,600,000 

4,120,000 

798,000 

219,600 

24,447,000 

Indiana, 

7,044,000 

30,625,000 

2,680,000 

221,000 

85,900 

13,902,000 

Illinois, 

4,663,000 

25.684,000 

2,631,000 

143,000 

101,900 

12,607,000 

Mobile, 

1,626,000 

16.625,000 

876.000 

81,000 

11,000 

5,466,000 

Arkansas, 

2,427,000 

8,250,000 

642,000 

12,000 

900 

436,000 

Michigan, 

7,061,000 

4,946,000 

4,666,000 

77,000 

197,900 

4315,000 

Florida, 

— 

733,000 

255,000 

— 

8,000 

Wisconsin, 

971,000 

672,000 

938,000 

6,000 

90,000 

1,900,000 

Iowa,     . 

793,000 

2,028,000 

616,000 

8,000 

25,000 

681,000 

Columbia, 

15,000 

36,000 

41,000 

7,000 

-~ 

19,000 

106,648,000 

417,899,000 

88,392,000 

27,176,000 

6,100,000 

163,906,000 
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I.— TABLE  OF  CROFS.— {Continued.) 


Statu. 

Buck 
WbMt. 

Hajr. 

TolMtoeo. 

Cotton. 

Bloe. 

9Uk 
Ooeoons. 

flosw. 

Boshelt. 

Tons. 

lb. 

lb. 

lb. 

lb. 

lb. 

le. 

69,000 

1.877,000 

— 

— 

— 

944 

800,000 

Hampshire, 

154,000 

526,000 

— 

— 

— 

1,210 

8,900,000 

achiuettfl,  . 

126,000 

530,000 

123.000 

— 

— 

47,110 

600/WO 

le  Island,   . 

4,000 

46,000 

— 

— 

■     — 

1,350 

— 

lecticut. 

444.000 

458,000 

794.000 

— 

— 

290,000 

60,000 

lont, 

300,000 

1,139,000 

— 

— 

— 

13,740 

10,000,000 

York, 

3,347,000 

3,703,000 

— 

— 

— 

7,860 

14,600,000 

Jersey, 

900,000 

282.000 

— 

— 

— 

6,840 

— 

isylvania,   . 

3,332,600 

1,527,000 

535.000 

— 

— 

41,370 

1,000,000 

(rare, 

13,000 

19,000 

— 

— 

— 

6,600 

— 

land, 

109,000 

56.000 

17.920.000 

6.000 

— 

10,840 

— 

Inia, 

— 

296,000 

30.218,000 

2.412.000 

9.600 

9.800 

1.700.000 

arolina. 

— 

67,000 

10.373.000 

40.000.000 

3.000.000 

8,850 

9,000 

jx>lina, 

— 

16,000 

40.000 

46.000.000 

60,600,000 

7,680 

30,000 

?ia. 

13,000 

196.000 

205,000.000 

14,600,000 

8.430 

860,000 

ama, 

— 

15,000 

341.000 

146,000.000 

880,000 

7390 

18,000 

ssippl. 

— 

1,000 

193.000 

285.000,000 

976,000 

300 

— 

(iana, 

— 

26,000 

— 

186,000,000 

3,800,000 

1,670 

176,000.000 

enee. 

26,000 

42,000 

37.109.000 

48.000,000 

9,000 

30,110 

680,000 

ucky. 

14,000 

123,000 

63,310.000 

1,800,000 

17,000 

0,970 

8,100,000 

»     •           • 

950,000 

1.251.000 

7.676.800 

— 

— 

39,870 

3.900,000 

vna. 

73,000 

1.351,000 

3,520,000 

— 

— 

1,150 

8,000,000 

is.  . 

99,000 

297.000 

1.168.000 

270.000 

— 

4.080 

000,000 

le,  . 

19,000 

77,000 

13.744.000 

900.000 

— 

890 

460,000 

nsas, 

— 

1,000 

— 

17.000,000 

6,600 

800 

6,000 

igan, 

250,000 

214.000 

— 

— 

— 

1,900 

8,000,000 

da. 

— 

1,000 

900.000 

IS.000,000 

675,000 

690 

760,000 

onsin. 

25,000 

84,000 

— 

— 

— 

40 

800,000 

»     • 

14,000 

26,000 

— 

— 

— 

— 

160,000 

9. 

nbia. 

— 

1,000 

— 

— 

— 

1,600 

1 

10,268.000  14,065,000 

187.4S2.000 

936,088.000 

89,706,000 

480,630 

886,090,000 

[JRNAL. — MARCH  1850. 
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II.— STATEMENT  OF  THEIR  AVERAGE  VALUE. 


Wheat,    .    .  . 
Indian  corn, 

Potatoes, .    .  . 

Rje,    .    .    .  . 

Barley,     .     .  . 

Oats,        .     .  . 

Buckwheat,  .  . 

Hay,   .     .    .  . 
Hemp  and  J9ax, 

Tobacco,  •    .  . 

Cotton,    .    •  I 

Rice,        «     .  . 

Sugar,      .    .  . 
SiUk  cocoons. 


106,548,000  bushels 

417,899,000      ... 

88,392,000      ... 

27,175,000      ... 

5,160,600      ... 

163,208,000      ... 

10,268,000      ... 

14,065,000 

37,500 

187,422,000 

936,088,000 

89,765,000 

226,020,000 

486,530 


at     50  cents,  equal  to  53,274,000  dollars 


tons 


lb. 


25 

25  ... 
35  ... 
oo  ... 
28     ... 

26  ... 

10  dollars, 
70     ... 

7  cents, 

5 

o 

5^  ... 

4  dollars, 


104,474,500 
22,098,000 

9,511,250 

1,806,000 
45,698,240 

2,667,000 
140,650,000 

2,625,000 
13,119,540 
46,804,400 

2,692,956 
12^431,430 

1)946,120 


Aggr^ate  value,    .    k    .    .     459,698,430  dollars, 
or,  reckoning  5  dollars  to  £i  British  currency,  somewhere  about  ^£92,000^000. 

Eeferrinff  to  these  tables  and  statement,  we  find  in  every  branch 
a  progressive  increase — potatoes,  barley,  and  tobacco  beine  the 
only  exceptions.  Of  human  food,  Indian  com  is  raised,  as 
compared  with  wheat,  in  the  ratio  of  4  to  1,  on  account  of  the 
growing  fondness  of  the  people  for  it  as  an  article  of  food,  more 
than  for  exportation.  Of  states  similar  in  size,  population,  lati- 
tude, and  productions,  the  difference  in  the  amount  of  certain 
productions  is  curious.  Thus,  Kentucky  produces  twice  as  much 
com  and  tobacco  as  Virginia,  and  8  to  1  of  rice ;  while  Virginia 
raises  twice  as  much  cotton  as  Kentucky,  Vermont  produces  twice 
the  quantity  of  hay  as  New  Hampshire.  The  increase  of  cotton  is 
most  striking.  In  1784,  the  first  cotton  was  exported — about  three 
hags  J  or  1200  lb.;  and  so  lately  as  1800,  only  10,000  lb.:  in 
1845  it  was  nearly  one  hundred  thousand  times  as  much ;  and  the 
increase  could  be  doubled — so  say  the  planters — ^in  three  years. 
The  United  States  have  no  reason  to  complain  of  the  pronts  on 
cotton,  a  committee  of  the  House  of  Commons  having  reported, 
♦hat,  during  the  last  twenty-five  years,  the  enormous  sum  of 
£268,000,000  sterling  has  been  paid,  them  by  this  country  for  that 
article.  But  the  cotton  cultivation  is  confined  to  a  few  states,  while 
;hat  of  sugar  is  more  general.  The  fia^t  experiment  in  making 
AUgar  was  tried  in  New  Orleans  in  1796.  The  exclamation,  "  It 
grains,  it  grains!"  (referring  to  its  crystallisation,)  ran  dirou^h 
he  co"T^^»y,  producing  considerable  excitement.  Louisiana  is  me 
jre?  •■■ <«^  'i^owing  state,  and  is  car«^ble  of  supplying  the  whole 
'  .832,  its  crop  arnou'^^er  o  70,000  hogsheads,  which 
0,000  000  U       ,1^'  ^f     i    lad  increased  to 

<i  nru    ....    1  jg 


n-P' 


'lOitXA. 


AVEBAGE  PRICES  OF  OEAIV. 


AVERAGE  PRICE  OF  THE  DIFFERENT  KINDS  OF  ORAIN, 

LOXDOa. 

„„„„..      1 

tato.    |wi«..BBlB. 

0^ 

l^K 

_ 

^ 

Wl«. 

.„. 

«-. 

~-. 

b™. 

"la  «  s  »7   T 

Sft  14     1    17     7 

17  10 
Jl    3 

I.    d. 

31    0 

!i 

n 

11 

31         1 

I:; 

W  10 

11 

M    8 

1ft 

IgGll. 
Ju.S. 

,t 

sa  fl 

H    7 
Gfl    E 

1.  d. 

ii 

M  11 
11     4 

11 

Ld. 

M    S 
M    0 
IS    0 

2G     B 

is    8 

38     t 

ii 

LITIHPOOL. 

..^,. 

.^. 

w*-. 

-u,.[«^ 

Kn. 

,„. 

*» 

-•■3? 

^■l'^ 

.'Si.'tal 

W    7 

8     3 
8  II 

1.  A. 

iil 

IT    8 

i?'S 

17  a 

Is 

a  1 

ii 

11 

»    0 

IS  0 

SQ    3 

Fab.  I.il    3 

a.  d.    •.  d. 

il  i  ill 

sijiy 

l:i 

1.  a. 

ii'i 
11 

TABLE  SHOWING  THE  WEEKLT  AVERAQE  PRICE  OF  ORAIN, 

ITa^up  fnHrniQ^TUdndgaCn.  IF../:,  Sg.  andflUood  IDU  Ffc,  c.H.    Oh  and  rVtrr  Id 
Ktrvarv  IMS.  Ihi  tXUt  fafObU  on  FOJtEIOS  CORS  Imparfd  it  U.per^iiarto-,  and  tn  Flmf 

DHt. 

w.-.. 

B^. 

O^ 

»«. 

~» 

—  1 

III! 

1! 

11 

n 

li 

«!li 

II 

l^ 

11 

i 

ista 
"'    IS.  '.'.'. 

>.  d.  I.  d 

M    a'40 

ilS!. 

as  H  as 
38    4  » 

41     I    3» 
«     1    40 

i 

15 

li 

1  Ml 

i 

if 

is  t 

X8    1 

1.   4. 

li 

39  JC 
»    7 

«    A 

W    0 
W    R 
IB    G 

K  d. 

i! 

Mil 

%'i 

IH    ( 
M    1 

i,i 

38    ■ 

38     1 

37    S 
17    0 

w  s 

FOREiaH  MARKETS — THE  EEVENCE,  ETC. 


FOREIGN  MARKETS.— Peb  Lmi'ehiai,  Qcai 


1   e-19    SiSO   0-3 


)    SIS    0-18    C|17    I 
L    01*    B-IB    017    0-S 


THE  REVENUE.— Fnoa  Em  JiNHiRY  1: 


o  6tb  Jaituart  ISSO. 


Tuet  ,. 
Poil-OIE 


LcoEM  ia.0D3.3ii  la^rs^iii  iBa.06b    eo.osa 

Dedun  Dein«ie SS,D5£ 


78,»SS 
10>U 


i3,SN3l  4^.7i3.S3S    G7S.1S7     Sti.TU 


TABLES  OF  BUTCHER  MEAT.— Peb  Stonb  of  H  Ponsre. 


BS  8-7  OS  0-7  01 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Pkb  Stoni  or  14  PoDiroa. 
ENCUSB.  I.  d.       >.  d.  SCOTCH. 


Ens  uid  Hogg,  . 


BOW  ISO 
8  S  to  II  0 

OSW   B> 


365 

ON  A  METHOD  OF  OBTAINING  CORRECT  STATISTICS  OF  AGRICUL- 

TURAL  PRODUCE. 

In  a  Letter  to  the  Right  Hon.  Henry  Lahoucherey  A^P,^  President  oftfte 

Board  of  Trade. 

From  Mr  Joun  Dudgeon,  Spy  law,  Kelso. 

Sir, — The  most  important  part  of  another  session  of  Parliament 
has  now  nearly  passed,  and  we  are  again  left  to  regret  that  no 
steps  have  been  taken  to  procure  correct  information  on  the  import- 
ant subject  of  agricultural  statistics.  For  many  years  past,  we 
have  been  induced  to  hope  that  something  would  have  beea 
accomplished  in  this  direction.  Hitherto,  however,  the  matter 
having  been  left  to  the  unassisted  exertions  of  private  members  of 
Parliament,  as  was  to  be  expected  they  have  found  themselvea 
unequal  to  so  difficult  a  task.  It  is  to  the  strength  and  influence 
of  Government  alone  that  success  is  to  be  expected  in  a  matter 
necessarily  involving  machinery  somewhat  wide  in  its  ramifications, 
and  authority  and  aid  which  the  State  only  possesses.  It  is  there- 
fore to  you,  as  the  head  of  that  department  under  whose  province 
the  matter  more  immediately  falls,  that  I  take  the  liberty  to  address 
the  following  suggestions  on  this  essential  subject;  in  the  hope  that^ 
should  they  not  be  found  directly  applicable,  they  may  at  least  be 
useful  in  affording  some  hints  to  assist  in  forwarding  this  great 
work.  It  cannot  be  that  the  difficulties  of  the  subject  should  be 
thought  so  insurmountable  as  to  deter  this  great  nation  from 
entering  upon  a  task  which  others  have  performed  with  apparently 
some  satisfaction ;  for  I  hope  to  be  able  to  show,  that,  though  the 
details  may  appear  somewhat  intricate,  they  are  not  so  elaborate 
or  difficult  in  execution  as  they  may  at  first  sight  appear.  That  a 
full  and  correct  knowledge  of  our  agricultural  statistics  is  a  most 
desirable  object,  has  been  eyer  admitted ;  and  it  must  be  owned, 
that  the  deficiency  of  our  information  on  this  subject  has,  from  the 
experience  of  the  last  few  years,  been  most  lamentably  felt.  I 
would  have  deemed  it  unnecessary  here  to  allude  to  the  meagre- 
ness  of  the  sources  of  our  information  on  this  important  matter, 
and  the  erroneous  views  into  which  our  best  and  most  careful 
statisticians  have  been  led  by  the  want  of  correct  data  upon  which 
to  form  their  calculations,  but  that  I  conceive  it  ma^i^better  lead 
to  a  right  knowledge  of  the  nature  of  the  information  required, 
and  of  the  machinery  necessary  for  the  purpose  of  collectmg  it, 
that  I  shortly  notice  some  of  Uie  errors  and  discrepancies  which 
have  existed  among  our  first  authorities,  and  endeavour  to  show 
how,  in  some  instances,  as  it  appears  to  me,  these  mistakes  have 
arisen.  No  doubt  the  vague  and  imperfect  sources  from  which 
the  most  painstaking  could  obtain  their  information,  permitted 
little  more  than  an  approximation  to  fact ;  and  it  would  have  been 
better,  under  the  circumstances,  that  their  conclusions  had  been 
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announced  in  a  less  decided  tone.  The  Legislature,  as  I  have  just 
hinted,  has  alone  heen  to  blame  that  better  materials  did  not 
exist ;  and  it  is  unfojjtunate  that  anything  like  authentic  informa- 
tion on  the  economy  of  this  most  important  branch  of  industry, 
should  hitherto  have  been  left  to  be  gleaned  almost  entirely  from 
the  praiseworthy  exertions  of  private  individuals  who,  however 
zealous  and  indefatigable  in  such  researches,  possessed  not  the 
gigantic  appliances  which  a  nation  alone  can  command  to  the  right 
performance  of  so  extensive  an  enterprise. 

It  is  not  to  be  wondered  at,  therefore,  that  our  highest  authori- 
ties— havinff  access  to  no  superior  information  of  a  national  kind, 
and  being  left,  in  many  instances,  to  conjectural  calculations — 
should  have  varied,  in  their  estimates  of  the  actual  amount  of  our 
ordinary  produce,  as  5  to  7.  Nor  is  it  surprising  such  an  egregious 
discrepancy  should  exist,  seeing  that  the  extent  of  land  under 
crop,  as  given  by  our  first  statisticians,  differs  to  the  extent  of  a 
million  and  a  half  acres,  or  more  than  16  per  cent.  In  the 
"  distribution^''''  as  it  is  called,  of  the  arable  land,  there  is  clearly  a 
most  extraordinary  error,  which  goes  far  to  show  the  necessity 
there  exists,  that  the  "  re^wr/w,"  in  procuring  information  of  this 
kind,  should  be  made  and  prepared  by  persons  conversant  with 
agricultural  subjects. 

For  example,  Mr  Comber  * — whom  all  our  otlier  authorities  of 
most  note  seem  to  follow — taking  the  total  number  of  acres  in 
England  and  Wales  at  11,591,000,  assumes  nearly  7,000,000 
acres  to  be  annually  under  a  grain  crop,  while  4,500,000  only  are 
devoted  to  grass  and  fallow  and  green  crops ;  thereby  averring 
that  two-thirds  nearly  of  the  whole  surface  must  be  annually  under 
corn — a  mode  of  management  which,  as  no  more  than  the  extent 
of  land  set  apart  for  the  other  division  of  crops  remains  fresh  for 
grain  in  the  next  year,  involves  jthe  necessity  of  2,500,000 
acres  of  the  soil  of  England,  or  considerably  more  than  a  third  of 
the  whole  land  under  grain  in  any  one  year,  being  subjected  to  the 
same  species  of  crop  in  the  succeeding  season — a  system,  it  is  well 
known,  totally  inconsistent  with  every  sound  principle  of  husbandry, 
and  which  could  not  be  pursued,  for  any  length  of  time,  with 
reference  to  the  maintenance  of  the  fertility  of  the  soil. 

I  am  a>v!lre.  Sir,  I  do  not  require  to  point  out  to  you  in  detail 
the  erroneous  calculations  under  which  we  at  present  rest  as  to  the 
means  of  supply  of  food  derived  from  our  own  soil ;  but  I  trust  I 
may  be  excused,  in  my  anxiety  to  give  this  communication  at  the 
same  time  a  somewhat  more  popular  form,  from  now  taking  a 
hasty  glance  of  the  whole  subject  of  our  grain  produce  rclatmg 
to  the  United  Empire ;  in  order  to  show,  however  summarily,  that, 
notwithstanding  the  assumption  by  former  authorities  of  too  large 


*  On  National  SubmUnce,  App.  p.  52. 
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tion  of  surface  In  crop  in  each  year,  it  is  evident,  irom  the 
d  requirements  of  our  population,  that  the  estimate  of  our 
irns  of  corn  have  been  set  down  at  very  considerably  too 
mount. 

Mr  iPCuUoch  * — assuming  that  12,000,000  acres  are  the 

nt  of  the  arable  land  of  England  and  Wales,  including 

grasses^  and  falling  into  the  error  also  that  nearly  two- 

tlie  whole  of  this  extent  are  annually  under  crop — gives 

produce  for  this  division  of  the  Empire  at      29,460,000  qrs. 
1  is  calculated  to  yield  .  .  .  7,377,500    „ 

evidently  much  too  high  in  proportion  to  England, 
;et  down  as  giving        ....  20,450,000  f  „ 


produce  of  the  United  Kingdom, 
3  total  there  appear,  as 


c.  &c  , 


57,277,500  „ 


14,060,000  qrs. 
5,980,000  „ 
87,237,500  „ 

57,877,500  „ 


nToneous  nature  of  this  estimate,  in  the  aggregate,  is 
ippareiit,  when  we  apply  to  it  the  test  aflForded  by  the 

coiisuiiiption  of  the  country  as  generally  reckoned. 

taking  the  population  at  the  time  assumed  (1841)  at 
00  for  Great  Britain,  and  8,400,000  for  Ireland,  it  may  be 
uiiied,  that  of  the  former  there  are  not  fewer  than  15,000,000 
rs  of  wlicaten  bread.  I  reckon  of  this  number  about 
00  for  England ;  and  to  justify  this  amount,  I  quote  Mr 
!irs  words,  who  savs,  "  Wheat  is  now  the  all  but  universal 
rn  of  England."  Ireland  will  give  at  least  2,000,000  to 
iber ;  and  taking  Scotland  at  1,000,000,  we  have  a  total 


cal  Account  Brit.  Kmp.y  edit.  1837,  vol.ii.  528.  I  am  aware  that,  in  the  later 
his  elabonitc  work,  Mr  M'Culloch  has  enlarged  somewhat  this  estimate, 
suit  derived  from  it.  But  it  is  well  known  this  conld  not  have  been 
consequence  of  more  authentic  materials  having  been  since  acquired  ;  and, 
ed,  was  so  altered,  as  the  amount  of  crop  derived  from  such  an  area  could 
liibit  a  large  deficiency  of  produce  in  comparison  with  the  amount  of  food 
msuroed  by  an  increased  population.  I  have  retained,  however,  this  esti- 
uite  suflk'ient  for  the  illustration  I  have  taken  in  hand.  And  I  think  it 
that  I  should  not  come  further  down  in  this  review  than  1841,  when  the 
loiint  of  the  population  was  last  ascertained,  and  in  the  years  snbse- 
vhiob,  the  trade  in  corn  has  been  more  than  usually  unsteady  and  die- 
reason  of  frequent  and  violent  alterations  in  the  law ;  and,  above  all, 
atter  years,  the  importations  of  foreign  grain  have  been  so  enormously 
by  the  alarming  failure  of  an  essential  portion  of  the  produce  of  our  own 

*  Larcombo's  lleport  to  Pari.,  dated  4th  August  last,  this  is  only  stated  as 
qrs.  in  1847  ;  and  as  low  as  12,282,408  qrs.  in  1848.     But  there  are  here 
iptions   as  to   the  general  yield  of  the  crop,  and  inconsistencies  as   to 
vbich  too  clearly  expose  its  fallacies  to  a  practical  observer. 
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in  the  United  Empire,  as  consumers  of  wheat,  of  17,000,000* 
Applying,  then,  the  usual  and  admitted  calculation  to  this  subject, 
this  number  cannot  be  held  as  consuming  less  than  an  equal  num- 
ber of  quarters  of  wheat.  But  as  this  supposes  an  average  con- 
sumption of  rather  more  than  two  quartern  loaves  a-week  to  each 
individual,  though  a  usual  estimate,  perhaps  we  may  be  nearer  the 
truth  to  set  apart  about  seven  busnels  of  wheat  only  to  each 
consumer,  and  thus  to  adopt  16,000,000  quarters  as  the  annual 
consumption  of  these  realms  at  this  time,  including  what  is  used 
in  the  manufacture  of  starch,  pastry,  &c. 

It  may  be  fairly  held  that  these  eaters  of  bread  are  consumers  of 
other  varieties  of  grain,  to  the  extent  nearly  of  what  would  amount 
to  one  bushel  each,  annually,  on  the  average ;  or,  say  equal  to 
2,000,000  quarters  of  oats  and  barley  in  equal  proportions :  while 
the  remaining  11,000,000  persons — of  whom  we  exclude  3,000,000, 
as  being  under  an  age  to  come  into  this  average,  giving  8,000,000 
— I  presume,  upon  the  ordinary  data  of  1^  quarters  each,  consume 
12,000,000  quarters  of  oats,  and  barley  in  the  proportion  of  three- 
fourths  of  the  former  to  one-fourth  of  the  latter  species  of 
grain. 

From  the  Parliamentary  returns  of  the  "  quantities  of  malt 
charged  with  duty"  in  the  United  Empire,  during  the  average  of 
five  years  ending  1840,  at  which  period  the  consumption  in  this 
way  seemed  rapidly  on  the  increase,  it  appears  that  the  amount  of 
barley  thus  consumed  is  upwards  of  5,200,000  quarters.  These 
figures,  it  will  be  observed,  when  the  quantity  required  for  seed  is 
included,  embrace  nearly  every  quarter  that  is  said  to  be  grown, 
leaving  nothing  to  be  consumed  by  men  and  cattle  in  any  other 
form,  and  for  the  very  considerable  quantity  converted  into  spirits 
in  an  unmalted  state. 

Then  we  have  the  large  consumption  of  com  by  horses.  Of 
these,  there  are  computed  by  the  latest  calculations  to  be  not  fewer 
than  1,600,000  in  the  United  Empire,  which,  at  the  usual  very  low 
computation  of  10  quarters  of  oats  annually  for  each  horse,  gives  a 
total  of  16,000,000  quarters.  The  quantity  of  grain  consumed  by 
cows  and  feeding  stock,  cannot,  perhaps,  be  taken  at  less  than 
5,000,000  of  quarters. 

Then,  lastly,  there  falls  to  be  deducted  from  our  estimated 
umual  produce  the  amount  required  for  seed.  This,  calculated 
iccording  to  the  extent  of  lard  aH'-^  set  down,  underrated  as  we 


>Alr 
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The  whole  matter,  then,  would  stand  thus : — 


Qn. 

Wheat  as  bread,  &c.   . 

16,000,000 

Oats  consumed  by  man, 

10,000,000 

Barley  eaten, 

4,000,000 

Barley  malted, 

6,200,000 

Barley  distilled  nnmalted, 

1,200,000 

Consumed  by  horses  and  cattle, 

21,000,000 

Seed,                .           .           .            . 

7,900,000 

65,300,000 

Thus,  even  on  a  moderate  calculation  of  our  consumption,  we 
have  the  enormous  discrepancy  of  upwards  of  8,000,000  of  quar- 
ters between  the  computed  necessary  wants  of  our  population  and 
the  estimates  of  the  produce  of  the  empire  by  our  best  statisticians. 
We  are  thus,  then,  driven  to  the  conclusion,  that  the  difference  lies  in 
error  of  calculation ;  for  it  is  notorious  that,  while  the  apparent 
deficiency  of  our  native  produce  I  have  just  pointed  out,  amounts 
to  upwards  of  an  eighth  part  of  our  calculated  requirements,  we 
have  not  upon  an  average  of  the  whole  years  of  the  present  century, 
up  to  1841,  imported  from  abroad  annually  an  amount  much  above 
a  sixtieth  part  of  the  yearly  average  produce  of  our  own  soil  I  * 

But,  as  I  have  before  said,  this  decrepancy  is  not  surprising  when 
we  consider  nothing  has  been  attempted  at  any  time,  on  such  a 
scale  as  the  necessity  of  the  case  demands,  to  acquire  suitable  infor- 
mation ;  while  in  point  of  fact  we  have  few  materials  of  any  kind 
to  afford  the  groundwork  of  our  calculations  later  than  1812  and 
1814  ;  and  circumstances,  it  is  evident,  must  have  changed  very 
materially  during  the  last  thirty  years  to  justify  a  much  larger 
amount  of  produce  than  has  yet  been  proposed. 

Upon  the  whole,  then,  for  the  present  purposes,  I  think  it  must 
be  admitted  we  are  almost  entirely  destitute  of  the  means  of  ascer- 
taining, with  any  precision,  the  amount  of  the  annual  produce  of 
our  grain  crops. 

In  live  stock  also,  and  in  the  value  of  roots,  grass,  and  dairy 
produce,  we  are  alike  without  any  detailed  or  accurate  information. 
As  regards  cattle  and  sheep — two  of  the  most  essential  elements  of 
the  proceeds  of  agricultural  industry — we  have  no  account  of  their 
numbers  or  value,  further  than  has  been  conjectured  from  a  com- 
parison drawn  from  the  amount  required  to  feed  the  ascertained 
population  of  the  metropolis,  and  some  other  of  our  large  towns. 
Or  the  still  more  vague  process,  to  arrive  at  an  approximation, 
has  been  adopted — to  make  a  rough  average  estimate  of  grass  and 
roots,  and,  converting  the  amount  into  the  value  of  the  live  stock 

*  The  annual  average  importations  of  all  kinds  of  grain  and  flour,  firom  1800  to 
1840  incluslTe,  amount  to  1,160,284  quarters.  See  Tables  compiled  fh>m  Parliamen- 
tary Returns  ;  Mundell^i  Indust,  Sit,  of  Great  Britain,  p.  62  j  Tookc's  Priee$y  vol. 
iii.,  App.  293. 
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presumed  to  be  maintained  by  such,  thus  to  guess  at  the  numbers 
of  cattle  and  sheep  reared  and  fed  in  the  United  Kingdom. 

For  instance,  Mr  M'Culloch  gives  the  total  head  of  cattle  in 
Great  Britain  as  5,220,000;*  thefourth  part  of  which,  or  1,305,000, 
he  estimates  to  be  annually  slaughtered.  Mr  Youatt,  again,  in  the 
introduction  to  his  useful  work  on  cattle,  calculates  ^the  number 
annually  consumed  to  amount  to  1,600,000,  which  there  is  little 
doubt,  I  think,  will  bo  found  nearer  to  the  proportion  annually 
slaughtered  in  relation  to  the  numbers  yearly  fed  and  reared,  (pre- 
suming the  first  estimate  near  the  truth,)  when  we  consider  the 
many  animals  of  the  finer  breeds  which  are  now  prepared  for  the 
shambles  at  two  years  old.  But  I  doubt  much  the  accuracy  of  Mr 
M'CuUoch's  first  figures ;  and  that  there  should  be  error,  is  not  sur- 
prising ;  for  the  truth  is — to  our  shame  be  it  spoken — there  appear 
no  data,  as  regards  England,  from  which  to  derive  the  founaation 
of  this  estimate,  later  than  Arthur  Young's  tour  in  1779  ! 

As  to  what  may  be  the  value  of  the  cattle  annually  disposed  of 
by  the  agriculturist,  the  materials  for  any  attempt  at  an  estimate 
are  still  more  vague.  No  wonder  if,  when  our  agricultural  statis- 
tics shall  be  obtained  in  a  manner  somewhat  after  a  right  fashion, 
it  shall  be  found  we  have  erred  far  from  the  truth. 

Nor  is  the  matter  less  haphazard  as  respects  the  estimate  of  our 
sheep  stock ;  for  while  Mr  i  ouatt  states  the  annual  number  slaueh- 
terea  at  12,000,000,  Mr  M'CuUoch,  adopting  as  the  basis  of  nis 
calculation  the  estimate  of  Mr  Luccock  as  regards  England,  (made 
so  far  back  as  the  beginning  of  the  century,  it  is  believed,)  eives 
the  total  number  of  sheep  in  Great  Britain  at  29,648,000,  which, 
according  to  the  rule  of  calculation  observed  by  Mr  Youatt,  would 
afford  an  annual  supply  of  14,824,000 ;  as  he  assumes  that  not 
fewer  than  one-halt  of  the  whole  sheep  stock  of  the  country  is 
annually  consumed.  That  there  should  be  little  chance,  under  such 
circumstances,  of  an  approximation  to  the  real  value  of  the  proceeds 
and  vast  importance  of  this  branch  of  our  agricultural  industry,  it 
is  in  vain,  with  our  present  means  of  information,  to  expect. 

But  there  are  other,  besides  these  chief  sources  of  agricultural 
wealth,  regarding  which  it  is  desirable  we  should  procure  full  and 
correct  details.  Proper  statistical  returns  should  make  us  acquainted 
with  the  precise  proportion  of  the  inhabitants  directly  employed 
in  the  cultivation  of  the  soil,  as  well  permanently  as  occasionally, 
vith   the  number  dependent   immediately  upon   that  class:    the 

imber  of  horses  used  in  tillnge,  and  otherwise  supported  on 

•;,riculture  :    the   quantity  of  grain    consumed   by  horses,   and 

itherwise,  on. the  farm;  and  the  quantity  of  seed  sown;    thus 

»vTn biting  the  disposable  amount  of  corn.     A  close  approximation 

»  1  olo.    ^r-  ^^<^q  ,n(i   '^T    xieans  of  good  returns,  of  the  average 
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\veight  and  value  of  roots,  haj,  &c. ;  the  ordinary  value  of  pasture, 
and  how  occupied.  We  might  also  be  thus  able  to  procure  the 
probable  quantity  of  foreign  manures  applied,  and  of  what  kinds. 

Besides,  it  is  not  in  vain  to  expect,  I  think,  that  in  these  returns  the 
extent  of  land  thoroughly  drained  as  well  as  the  accomplishment  of 
other  important  improvements,  might  be  pointed  out;  so  that,  upon  a 
l)criodical  investigation  of  these  authentic  tables,  we  might  be  able  to 
mark  the  progress  of  agriculture  in  any  specified  district — nay,  even 
a  comparative  view  might  be  gained  of  the  advantage  of  different 
systems  of  management  and  rates  of  employment.  We  might 
then  also  be  able  to  note  the  condition  of  agriculture  under  altered 
circumstances,  and  as  affected,  after  a  while,  by  new  laws.  And 
when  the  spirit  of  improvement  is  abroad,  we  shall  be  able  more 
narrowly  to  mark  her  beneficent  hand,  and  thence  imbibe  all  the 
sooner  her  grateful  influences  ;  or,  when  Science  makes  loud  boast 
of  her  doings,  the  prejudiced  and  sceptical  shall  not  be  left  long  to 
complain  that  they  listen  to  an  uncertain  sound,  but  that  the 
green  spots  raised  by  her  hand,  being  thus  rendered  early  visible, 
will  quickly  allure  even  the  bigoted  and  ignorant,  made  certain 
of  her  track,  to  follow  her  in  it. 

But,  as  I  have  said,  full  and  correct  information  on  all  these 
subjects  can  only  be  acquired  by  the  power  and  appliances  which 
a  nation  can  command.  And  that  our  Legislature  has  not  hitherto 
applied  itself  to  the  task  of  attempting  such  a  work,  cannot  surely 
be,  that  it  lightly  esteems  the  value  of  the  result  of  such  labours? 
That  these  results  may  not  prove  satisfactory,  or  in  proportion  to 
the  expense,  cannot  be  offered  as  a  fair  apology  for  not  making  the 
attempt:  for  no  trial  of  any  kind  has  yet  been  made.  The  impos- 
sibility of  gaining  the  information  required  cannot  be  pleaded,  for 
other  nations  have  successfully  performed  the  duty.  The  difficulty 
and  intricacy  of  the  machinery  to  effect  so  extensive  a  work,  has 
been  put  forward  as  a  bar  to  the  attempt.  But  this,  it  appears  to 
me,  has  arisen  from  an  imperfect  knowledge  of  the  subject,  and 
from  regarding  too  anxiously,  more  the  extensive  field  over  which 
this  machinery  is  required  to  operate,  than  to  give  our  care  to  the 
construction  of  an  engine  which  may  surmount  obstacles,  which, 
after  all,  are  only  formidable  in  their  limits,  not  in  any  inherent 
power  they  possess  to  baffle  national  effort. 

Xo  one  need  doubt  that  a  Schedule  of  Queries  could  be  devised 
calculated  to  obtain  certain  required  information  in  any  given  dis- 
trict. Nor  need  it  be  questioned  that,  the  kind  of  information 
demanded  being,  as  it  generally  is,  accessible  to  all,  there  will  be 
found  individuals,  within  the  limits  supposed,  qualified  to  make  the 
necessary  returns  correctly.  What  is  thus  accomplished  in  one 
locality  can  be  done  in  all.  The  nation  is  made  up  of  well-defined 
districts  and  parishes :  similar  operations  being  in  action  in  each, 
the  limits  being  marked,  there  can  arise  no  confusion  in  th^ 
aggregate.     The  task,  I  humbly  think,  is  neither  so  difficult,  nqr 
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will  it  prove  so  expensive,  as  many  seem  to  suppose.  Certainly 
the  cost  must  be  considered  trifling  to  this  great  nation,  in  com- 
parison with  the  mighty  benefits  to  be  denved  from  a  correct 
knowledge  of  our  agricultural  statistics. 

I  shall  now  endeavour,  Sir,  with  all  submission,  to  point  out  the 
method  by  which  it  appears  to  me  the  statistics  demanded  might 
be  collected  and  published  by  the  Government.  The  nature  of  the 
information  required  I  have  already  alluded  to,  and  its  details  will  be 
best  explained  by  a  reference  to  the  Form  of  the  Schedules  appended. 

I  propose,  then,  that  printed  copies  of  these  Schedules  be  distri- 
buted under  the  direction  of  Government,  in  the  first  place,  to 
the  various  clergymen  of  the  different  parishes  throughout  Great 
Britain.     I  have  preferred  to  devolve  the  charge  of  seeing  to  the 

[)roper  execution  of  these  papers,  and  their  due  return,  to  this  intel- 
igent   and   respected  class,  from   a  knowledge  of  the  zeal  and 
attention  which,  in  Scotland,  that  reverend   body  devoted  to  a 
similar  duty,  more  than  once,  in  getting  up  the  statistical  account 
of  that  part  of  the  kingdom  for  private  individuals;    and  also 
because  their  professional  duties  cannot  fail  to  lead  them  to  bo 
best  acquainted  with  those  within  their  bounds  whom  it  is  requi- 
site they  should  call  to  their  aid  in  making  out  the  necessary 
returns.     That  there  are  parish  oflScers  in  England  upon  whom 
this  duty  would  more  legitimately  fall,  and  who  would  better  per- 
form the  task,  I  am  ignorant.   But  if  there  be,  let  such  be  chosen. 
The  Schedules,  then,  being  thus  distributed,  it  should  be  required 
that  the  clergyman,  or  other  officer,  as  the  case  may  be,  call  in  two 
or  more    intelligent   individuals,   well  informed  in    agricultural 
matters  and  the  practice  of  husbandry  within  the  parish,  to  assist 
him  in  filling  in  the  details.     These  to  be  regularly  signed  and 
attested  by  the  parties  so  called  upon,  along  with  the  clergyman,  and 
to  be  returned  to  the  county  officer  within  a  certified  number  of  days. 
For  I  would  suggest  that  there  should  be  a  paid  officer  in  each 
county   to   take   up,   prepare,   and  condense  these  returns  into 
Countv  Lists,  to  be  in  tneir   turn  transmitted  to  Government. 
The  object  of  the  appointment  of  such  an  official  being,  that,  from 
his  residence  in,  and  knowledge  of,  the  district^  he  may  be  able  to 
discriminate,  in  some  measure,  whether  the  parish  returns  appear 
to  have  been  correctly  given,  and  the   selection   made  by  the 
clergyman  of  individuals  to  aid  him,  «uch  as,  under  all  the  cir- 
cumstances, are  judicious;  and  failing  their  being  so,  that  this 
"officer  should  have  the  power  of  calling  for  a  corrected  return. 
V^ith  this  view  I  would  suggest  that,  in  Scotland  at  any  rate,  the 
•Hficer  to  whom  these  returns  are  made,  should  be  the  Sheriff-sub- 
stitute of  the  county,  who,  from  his  knowledge  otherwise  of  the 
inhabitants  within  his  jurisdiction,  would  be  well  qualified  to  act 
-s  a  check  upon  the  faithfulness,  and  due  attention  to  selection  of 
-»^stance,  with  which  the  Schedules  have  been  filled  up.     To 
-f  li?Tp  fp    her  i-  »Af~-'»'>fm{r  *hf  "^crn^ac^   of  the  parish  or  dis- 
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trict  returns,  it  might  be  right  that  this  oflScer  had  power  to 
summon  to  his  counsel,  five,  or  at  least  three  mdividuals,  well 
acquainted  with  agriculture,  and  practising  that  profession  within 
the  county,  to  aid  him  in  the  examination  and  scrutiny  of  these 
returns ;  and  by  whom  the  County  Lists  or  returns  should  be  sub- 
scribed previous  to  transmission,  as  subsequently  proposed,  to  the 
Board  of  Trade. 

It  may  be  right  to  observe,  that  the  time  for  the  issue  of  the 
Schedules  to  the  respective  parishes,  should  not  be  earlier  than  the 
month  of  November  in  the  year  they  are  required — to  allow  a 
proper  period  to  elapse,  to  admit  of  an  accurate  estimate  being 
made  of  the  probable  productiveness  of  the  crop.  The  Schedules 
being  returnable  to  the  county  officer  early  in  December,  might 
be  transmitted  to  the  Board  of  Trade  in  time  for  publication  in 
the  beginning  of  the  year. 

At  first  sight,  I  have  no  doubt  it  may  be  thought  that  the 
information  required  would  be  better  and  more  minutely  obtained 
by  the  transmission  of  a  copy  of  a  Schedule,  to  be  filled  up  by  each 
of  the  occupiers  of  land  within  the  district.  But,  besides  that 
there  would  be  great  difficulty  to  compel  returns  so  numerous, 
within  due  time,  1  am  satisfied  it  is  not  to  be  expected  that  we 
could  look  for  a  faithful  and  true  account  from  tenants  of  the  full 
proceeds  and  productiveness,  in  many  instances,  of  their  individual 
occupations.  Many  would  consider  it  inquisitorial,  and  a  duty  to 
be  evaded,  or  lightly  got  rid  of;  while  the  fear  of  exposing  in  detail, 
to  others,  or  it  may  be  to  their  landlords  or  their  agents,  the  value 
of  their  possessions,  could  not  fail  to  operate  against  a  true  and 
fair  return  being  made.  Parochial,  or  district  returns  are  liable  to 
none  of  these  objections,  and  could  be  obtained  accurately  enough, 
for  all  the  purposes  required,  without  having  recourse  to  any 
individually  scrutinising  proceedings ;  and  I  am  confident  it  will 
be  found  there  are  persons  in  every  locality,  of  such  discrimina- 
tion and  knowledge  of  rural  affairs,  and  of  such  accurate  observa- 
tion as  to  what  goes  on  around  them,  who,  while  they  are  not 
called  upon  to  investigate  and  pronounce  upon  single  cases,  would 
have  no  difficulty  in  coming  to  a  just  and  correct  conclusion  upon 
the  average  productiveness  and  general  resources  of  the  district 
within  which  they  reside.  Hence  I  am  prepared,  in  such  matters, 
to  give  more*  credit  to  an  estimate  derived  airectly  from  a  general 
return,  than  to  any  calculation  made  up  from  evidence  obtained 
by  individual  scrutiny.  That  the  persons  qualified  to  give  correct 
answers  to  the  queries  containea  in  the  Schedules,  should  be 
resident  within  the  bounds  of  the  district  for  which  the  returns  are 
required,  appears  to  me  generally  essential ;  at  least  no  one  can 
doubt  that  frequent  opportunities  of  personal  inspection,  and  an 
intimate  acquaintance  with  the  system  of  husbandry  pursued  in 
the  locality,  can  alone  confer  a  suitable  knowledge  of  many  of  the 
details   demanded.     It  may  be  from   overlooking  this  essential 
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requisite  of  residence,  and  owing  to  ignorance  of  local  peculiaritiefl 
in  soil  and  management  in  those  employed  to  procure  information, 
that  such  mistakes  and  anomalies  appear  on  the  face  of  it,  as  to 
cause  great  hesitation  as  to  the  degree  of  dependence  to  be  placed 
upon  the  recent  report  relating  to  the  agricultural  statistics  oi 
Ireland,  to  which  reference  has  already  been  made. 

It  may  well  be  thought  out  of  place,  Sir,  in  a  communication 
addressed  to  one  conversant  with  the  difficulties  and  cost  of  official 
labour,  that  I  should  attempt  any  estimate  of  the  expense  of  col- 
lecting and  publishing,  under  the  sanction  of  the  State,  our  required 
agricultural  statistics. 

I  would  fain  hope  I  have  been  able  to  show,  that  the  machinery 
necessary  for  collecting  the  information  so  much  desired,  is  neithei 
so  intricate  nor  so  formidable  as  the  widespread  field  of  its  opera- 
tions, or  the  apparently  elaborate  nature  of  the  details  to  many, 
would  have  led  them  at  first  sight  to  expect.  I  trust,  in  compari- 
son with  the  value  of  the  results,  the  cost  will  not  be  deemed  a 
formidable  obstacle ;  and  when  we  consider  the  pains  bestowed  by 
Government  to  obtain  a  minute  and  accurate  knowledge  of  com- 
mercial and  manufacturing  affairs,  of  which  monthly  returns  are 
published  to  the  country,  surely  it  cannot,  with  justice,  withhold 
an  effort  to  obtain  information  regarding  our  agricultural  resources ; 
without  an  accurate  knowledge  of  which,  all  our  exertions  to  be 
half  informed  will  avail  little,  seeing  the  close  connexion  whicl 
subsists  between  agriculture  and  the  great  commercial  and  finan- 
cial interests  of  the  empire.  Well  would  it  have  been  for  the 
country  had  we  possessed  a  full  and  sound  knowledge  of  facts,  ae 
regards  the  capabilities  of  our  native  soil,  some  years  ago  ;  and  it 
is  impossible  to  estimate  the  benefits  which  would  have  resulted 
from  correct  information  as  to  our  agricultural  produce  in  1846-7. 
A  great  part  of  the  derangement  of  the  currency  might  perhaps 
have  been  avoided,  and  much  ruinous  speculation  ana  bank- 
ruptcy, in  all  likelihood,  have  had  no  existence. 

The  expense  attending  the  plan  I  have  above  laid  down,  em- 
braces, as  1  have  intimated,  the  charge  of  only  one  paid  officer  in 
each  county ;  and  as  I  have  proposed  to  devolve  the  duty  pointed 
out  upon  an  existing  official,  it  may  well  be  presumed  it  would 
require  no  large  sum  to  remunerate  him  for  this  additional  trouble. 
I  am  inclined  to  think  £50  per  annum,  or  rather  on  those  years  in 
which  it  may  be  thought  right  to  call  for  statistical  returns,  would 
be  held  perfectly  adequate.  This  sum,  I  assume,  would  suffice  also 
to  afford  a  small  remuneration  to  the  county  assessors,  I  LbtVC 
recommended  above,  to  cover  their  expenses. 

Thus  the  whole  expense  of  obtaining  the  full  statistical  informa- 
tion, I  have  supposed — the  number  of  counties  in  Great  Britain 
being  eighty-three — ^would  little  exceed  £4000  for  this  division  ol 
the  empire.  This  expense  being  so  trifling,  I  would  be  glad  also, 
could  it  be  arranged,  that  a  small  fee  be  paid  to  the  clergymen  or 
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Other  persons  to  whom  the  schedules  were  distributed,  payable  upon 
their  due  returu,  in  order,  in  some  measure,  to  insure  their  trans- 
mission within  the  specified  time.  I  must  confess  myself  too  little 
acquainted  with  the  social  condition  of  Ireland,  and  the  means 
available  for  procuring  similar  information  there,  to  attempt  to 
propose  any  plan  at  present  for  collecting  the  agricultural  sta- 
tistics of  that  part  of  the  country,  and  consequently  can  say  nothing 
of  this  further  expense. 

There  is,  no  doubt,  besides  the  above  sum  for  Great  Britain,  the 
further  expense  of  condensing  and  epitomising  the  information, 
and  of  printing  and  publishing  the  accounts.  This,  I  presume, 
would  fall  necessarily  to  be  performed  by  the  Board  of  Trade ;  but 
as  the  details  come  prepared  and  abridged  by  the  respective  county 
officers  in  the  form  of  "  county  returns,"  it  is  presumed  the  addi- 
tional expense  to  that  department  would  not  be  large. 

As  the  census,  statedly  procured  by  Government,  falls  to  be 
taken  next  year,  permit  me,  in  conclusion,  to  impress  upon  the 
Legislature,  and  more  particularly  upon  the  department  of  which 
you  are  the  talented  head,  the  necessity  of  having  some  process 
devised  and  submitted  to  Parliament  previous  to  its  prorogation, 
with  a  view  to  endeavour  to  obtain  agricultural  statistics  some- 
what worthy  of  this  great  nation,  and  upon  which  some  reliance 
may  be  placed.  The  period  of  the  recess  will  prove  a  most 
favourable  and  fitting  opportunity  for  examining  and  discussing 
any  method  or  forms  proposed,  so  that  members  may  return  pre- 
pared to  adopt  some  definite  and  suitable  measure  early  next 
session,  in  time  to  go  forth  with  the  instructions  for  taking  the 
census  of  1851. 

I  have  the  honour  to  be,  Sir,  your  obedient  humble  servant, 

John  Dudgeon. 

SrvLAW,  \8t  June  1850. 

In  explanation  of  the  Forms  of  the  Schedules  appended,  it  is 
necessary  that  I  mention,  that  in  order  to  our  being  put  in  pos- 
session, in  the  first  instance,  of  the  whole  agricultural  statistics 
required,  I  propose  that  copies  of  both  the  Forms  be  distributed  to 
the  various  parishes  or  districts  of  the  United  Kingdom.  But 
presuming  it  to  be  thought  advisable  to  procure  "Returns"  annually, 
or  at  sliort  stated  intervals,  I  conceive  that  the  issue  of  "  Form 
No.  r'  would  be  quite  sufficient,  "  Form  No.  2"  being  intended 
only  to  be  used  at  more  distant  intervals,  to  mark  more  minutely 
the  progress  or  change  in  our  agricultural  prosperity  and  economy. 

I  may  mention,  I  am  prepared  to  test  the  practical  application 
of  both  Fonns  of  the  Schedules,  by  exhibiting  through  them  the 
agricultural  statistics  of  the  parish  in  which  I  reside,  and  these  I 
will  be  glad  to  produce,  completed  if  required,  as  iilustratlTe  of  the 
mode  of  filling  up. 

No.L 
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Butter  Making^  and  its  Preservation.  By  J.  T0WER8, 
M.R.A.S.E. — It  is  not  my  intention  to  describe,  or  dwell  upon  the 
practices  of  the  dairy :  they  are  multiform,  important,  and  have 
oeen  ably  described  by  many  writers,  particularly  by  those  who 
have  treated  upon  Pastoral  farming.  A  few  words  may,  however, 
be  appropriately  addressed  to  persons  who  have  retired  to  the 
country,  are  devoted  to  rural  pursuits,  and  carry  on  a  system  of 
domestic  economy,  in  small  homesteads,  which  comprise  four  or 
five  acres  of  land,  consisting  chiefly  of  pasture  and  garden 
ground.  Personal  experience  during  a  period  of  years  warrants 
the  present  attempt,  and  enables  me  to  assert  that,  if  two  cows — 
particularly  those  of  the  true  Jersey  breed — be  carefully  attended 
to  by  the  members  of  a  family,  a  very  ample  quantity  of  milk, 
cream,  and  butter,  of  the  richest  and  most  delicious  quality,  can  be 
obtained  throughout  the  whole  year.  Colonel  le  Couteur  has  lately 
addressed  the  Council  of  the  Iloyal  Agricultural  Society  on  the 
points  which  characterise  the  true  Jersey  animals,  and  facts  have 
thus  been  elicited  proving  that,  from  one  cow  16  lb.  of  butter  have 
been  weekly  obtained  during  the  flush  of  spring  grass.  The  case 
is  extreme,  doubtless ;  but,  within  a  few  hundred  yards  of  my 
present  abode,  I  have  observed  three  or  four  Jersey  cows,  the 
property  of  an  affluent  gentleman,  who  in  the  first  instance 
imported  the  breed  direct  from  that  Channel  island,  and  has  for 
several  years  bred  from  the  stock  here  :  the  yield  of  butter  from 
each^  I  am  assured,  has  during  the  last  three  seasons  averaged  10 
or  12  lb.! 

Knowing  the  intrinsic  value  of  genuine  grass  pasture,  If  it  be 

thoroughly  well  managed,  I  claim  an  acre  and  a  half  for  each  cow ; 

the  half  of  it  to  be  cut  green  every  season  for  soiling,  or  more 

properly  stall  feeding^  the  other  half  to  be  closed  in  March  for  the 

dry  hay  crop — and  thus  alternately  year  after  year.     But  I  admit 

the  claim  also  of  many  experienced  parties,  who,  by  direct  facts, 

have  been  convinced  that  a  milk-cow  of  first-rate  quality  may  be 

kept,  and  made  profitable  to  a  family,  upon  very  small  pieces  of 

j;round.     Thus,  in  that  useful   compendium,  Baxter's  Library  of 

^ cjricultural  Knoicledge^  Mr  Hartley  asserts  "  that  the  produce  of 

file  acre,  well  cultivated,  will  go  farther  than  five  acres  of  pasture, 

apsides  the  value  of  manure.     The    following   plots   of  ground 

)ioduced  sufficient  to  supply  one  cow  with  artificial  food  for  one 

"^ason.     The  prop^>'*ions  of  allotment  may  serve  in  some  measure 

"*de  to  ♦^'>af         »  ^-lali  to  f*^^p  tl  >  land  to  the  best  advan- 
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No.  1.  Sown  with  red  clover  and  rye  grass, 

2.  Lucern,    . 

3.  Cow-grass  and  white  clover, 

4.  Red  and  white  clover, 
6.  Lucern,    . 
G.  CaiTOts,   . 


"  The  above  crops  of  luceni  were  cut  four  times,  and  the  clover 
three  times  during  the  season,  producing  each  time  good  crops ; 
they  were  cut  and  given  to  her  in  a  rack  in  her  hovel,  where  she 
liad  a  plot  of  about  18  perches  to  range  in." 

ily  own  experience  goes  far  to  justify  these  statements  in  the 
main.  In  Thanet,  I  knew  the  value  of  grass  growing  among 
almost  expended  lucern,  broad  clover,  and  a  little  hay  throughout 
the  year.  In  Berkshire,  a  small  orchard  paddock  was  mown  over 
during  the  spring  of  that  riclily  productive  season  1832,  enough 
being  taken  every  morning  to  supply  green  fodder  for  the  stall ; 
and  yet  so  luxuriant  was  the  herbage  that  we  were  obliged  to 
cut,  for  dry  hay,  all  that  portion  which  the  scythe  had  not  reached. 
But  then  1  had  sown  a  few  perches  of  lucern  in  April ;  and  in 
that  season  of  alternating  gentle  showers  and  very  warm  sunny 
gleams,  so  abundant  was  the  herbage  that  we  mowed  a  daily  small 
supply  till  November,  making  in  all  five  entire  cuttings-over, 
Lucern,  I  am  aware,  is  a  doubtful  crop  in  Scotland ;  but  clover  is 
not  so  ;  and  it  is  proper  to  observe  that,  wherever  Lucern  is 
attempted,  chalk  should  be  amply  present.  My  land  was  a  sound 
hazel  loam,  rather  gritty  with  red  gravel  sand :  it  was  trenched 
three  spits  deep,  the  bottom  of  each  trench  being  covered  with 
reversed  grass  turf,  sprinkled  with  salt. 

I  never  could  advocate  the  use  of  swedes,  turnips,  or  kohl-rabi, 
because  they  were  invariably  found  to  taint  the  butter ;  hence 
with  land  of  very  limited  extent,  (under  one  acre  of  pasture,)  dry 
clover  and  rye-grass  hay  must,  in  winter,  be  resorted  to  as  a 
staple  food.  Carrots  may  be  a  valuable  adjunct,  and  so  may  sound 
potatoes  ;  but  I  have  not  brought  them  to  the  proof. 

One  thing  is  of  great  importance  in  domestic  economy :  it  con- 
sists in  family  unanimity.  If  profit  is  to  result  from  the  keeping 
of  animals  for  home  supply,  and  the  sale  of  superfluous  products, 
the  several  members  of  the  homestead  must  be  industrious,  and 
pull  together.  A  cow  should  be  carefully  tended,  kept  perfectly 
clean,  and  milked  at  least  twice  a-day,  without  having  recourse  to 
hired  labour.  Thus  it  was  that,  so  long  as  the  junior  branches  of 
my  family  remained  at  home,  we  did  everything  within  ourselves. 
In  milking,  the  cow  was  stripped  to  the  last  drop,  and  the  cream 
was  churned  by  one  party.  The  animal  was  maintained  in  com- 
plete health  for  years,  without  one  single  drench  from  any  doctor, 
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as  he  is  called,  even  at,  or  after  the  time  of  calving ;  the  calves 
were  suckled,  and  reared  for  the  butcher  in  a  very  short  time ; 
and  as  the  cow  was  never  suffered  to  wander  about  for  food,  she 
always  supplied  milk  in  abundance.  On  one  occasion,  being  per- 
mitted to  range  for  a  few  hours  in  the  orchard,  the  wind  being 
cold  and  brisk  from  the  east,  she  lost  appetite,  and  showed  some 
signs  of  becoming  hoven.  I  had  her  immediately  removed  to  the 
warm  stall,  and,  acting  upon  the  principle  that  the  presence  and 
accumulation  of  carbonic  acid  were  the  secondary  causes  of  the 
existing  distress,  a  drench  of  milk-warm  water,  about  a  quart,  mixed 
with  perhaps  ka^  an  ounce  of  pure  caustic  liquor  of  ammoniaj 
was  given,  its  effect  was  immediate  :  the  acid  gas  was  naturalised 
in  the  stomach  by  combination  with  the  pure  ammonia ;  and,  its 
volume  being  thus  removed,  the  symptoms  vanished,  and  the  cow 
was  cured  in  a  few  minutes.  I  mention  this  fact  in  the  hope  that 
some  one  may  verify  it  to  his  entire  satisfaction.  It  was  the  only 
medicine  of  any  kind  that  was  ever  made  use  of  by  me,  or  per- 
mitted to  be  given.  Though  irrelevant  to  the  subject  on  hand,  I 
feel  it  a  duty  to  state  that  a  waggon  horse  was  seized  with  gripes 
at  a  wayside  inn,  close  to  my  then  residence  in  Wiltshire.  He 
rolled  in  agony,  and  some  of  the  crowd  recommended  one  thing 
or  other,  which  could  not  have  relieved,  while  it  must  have 
inflicted  injury.  Beffging  every  one  to  desist,  or  to  aid  me 
efficiently,  by  preventing  the  violent  struggles  of  the  horse,  I  pre- 

Eared  a  pint  draught  of  tepid  water  blended  with  about  an  ounce, 
y  measure,  of  the  best  sulphuric  ether,  which  was  carefully  given. 
Quietude  followed,  and  the  animal  went  on  in  his  place  witn  the 
waggon  in  less  than  half-an-hour.  Ether,  I  knew,  nad  been  used 
to  a  very  great  extent  at  Nottingham  with  success ;  and  I  seized 
the  occasion  to  bring  it  to  the  proof.  There  is,  however,  some 
difficulty  to  mix  the  ingredients  with  any  precision,  on  account  of 
the  extreme  volatility  of  the  ether.  Despatch  is  required,  and 
the  water  must  be  warm — not  more  so  than  new  milk. 

This  digression  will,  I  hope,  be  excused ;  and  I  now  come  to 

the  chief  object  of  the  article,  which  is  the  preparation  of  butter 

with  a  view  to  preserve  it  in  an  unchanged  and  healthful  condition. 

It  will  be  needless  to  enter  into  the  ordinary  processes  of  chumine. 

We  ourselves  almost  always  used  the  box-hand  chum,  (so  complete^ 

lescribed  and  figured  in  the  Book  of  the  Farm^  new  edition.  Part 

"*    -^  ^77,)  and  rarely  with  any  failure  or  disappointment,  unless  it 

y^xK,  lU  extremely  hot  or  very  cold  weather,  when  every  one  must 

lave  experienced  some  perplexity.*     On  this  and  other  accounts 

^  's  to  be  hoped  that  tlie  new  American  chum,  lately  exhibited, 

ud,j  bo  found  to  bear  the  test  of  experience,  and  by  which  we 

i*>o     hat  4  or  5  lb.  of  prime  fresh  butter  were,  ere  the  late  cold 
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weather,  readily  made  from  as  many  quarts  of  good  cream,  and  two 
quarts  of  pure  sweet  milk.  Be  this  as  it  may,  there  has  been  pub- 
lished in  that  amusing  work  by  Dr  Forbes,  entitled  The  Physt" 
Clangs  Holiday^  a  statement  of  the  Swiss  practice  of  butter-makmg, 
which  bears  the  stamp  of  genuine  truth,  and  now  claims  the  atten- 
tion of  our  readers.  On  the  process  for  preserving  butter,  as 
adopted  in  Switzerland,  he  says : — 

It  is  a  singular  fact,  and  one  I  could  Dot  bring  myself  to  believe,  until  I  bad  it 
confirmed  to  roe  by  repeated  testimony,  that  the  whole  of  the  butter  produced  in  any 
one  of  these  Alpine  pastures,  is  preserved  sweet,  or  at  least  perfectly  fit  fur  use, 
through  the  whole  season,  viihovt  any  admixture  of  salt.  The  following  is  the  way  ia 
which  it  is  treated: — A  narrow  deal  board,  not  more  than  four  or  five  inches  wide, 
is  fixed  horizontally  in  an  open  place  in  the  dairy  of  the  chalet ;  wooden  pins  from 
two  to  tliree  feet  long  are  fixed  in  an  upright  position  in  this,  their  whole  length 
projecting  above  its  surface.  As  the  butter  is  made  it  is  daily  placed  around  these 
pins,  (one  at  a  time,)  beginning  at  their  lower  end,  and  in  a  mass  not  exceeding  at 
first  the  width  of  the  board.  Every  day  as  more  butter  is  made,  it  is  added  to  the 
precious  portion  around  the  pin,  the  diameter  of  the  growing  mass  being  gradually 
enlarged  upwardtf  until  the  surface  overhangs  the  base  to  a  considerable  extent,  like 
an  inverted  beehive.  When  one  pin  is  filled,  another  is  proceeded  with  in  like  man- 
ner, and  so  on.  The  exposed  surface  of  these  masses  soon  becomes  covered  with  a 
sort  of  hard  film,  which  efiectually  excludes  the  access  of  air;  and  this  circumstance, 
with  two  others— namely,  the  complete  ejepression  of  milk  from  the  butter,  and  the 
unobstructed  circulation  of  a  cool  mountain  air  through  the  chalet,  will  go  far  to 
explain  how  butter  so  treated  can  remain  so  long  without  being  spoiled. 

It  should  appear  impossible  to  adopt  this  method  of  treating 
fresh-made  butter  in  our  warmer  and  moist  climate ;  but  though 
not  recommending  it  further  than  as  a  means  among  others  of 
removing  the  buttermilk,  (acidulous  casein,)  I  have  preferred  to 
present  it  entire,  especially  as  Dr  Forbes  observes  m  the  next 
paragraph — 

I  should  like  this  experiment  to  be  tried  in  some  of  our  English  (Scotch  rather) 
dairies.  The  Swiss  manipulators  had  no  doubt  of  the  trial  succeeding,  provided  all 
the  above-mentioned  requisites  of  complete  expression  of  the  milk,  a  low  temperature, 
and  a  free  circulation  of  air  were  obtained. 

It  is  very  probable  that  if  the  butter  thus  preserved  from  June  or  July  to  October, 
were  then  made  use  of  as  the  supply  of  the  daily  breakfast,  it  might  not  be  found 
exactly  goody  according  to  our  acceptation  of  the  term,  as  applied  to  so  delicate  an 
article  of  diet;  yet  there  can  be  no  doubt  that  butter  so  treated  is  preserved  from  all 
putrescence,  and  it  is  from  it  that  the  whole  winter  store  of  the  inhabitants  of  Switzer- 
land is  obtained. 

The  mode  of  preparing  this  winter  store  of  butter  seems  to  me  much  more  impor- 
tant, and  I  will  here  describe  it  in  detaU,  as  I  believe  it  is  little  known  in  England, 
and  ought  to  be  more  so.  I  refer  to  what  is  called  in  the  Valais,  and  in  Piedmont, 
boiUd  bttttfr,  {heurre  euit^  in  which  this  article  of  diet  is  universally  used,  at  least  for 
all  purposes  of  cookery.  In  looking  at  the  horrid  compound  sold  in  England  as  tali 
butter,  at  least  the  cheaper  sorts  of  it  used  by  the  poorer  classes,  I  cannot  but  believe 
that  its  supercession  by  the  boiled  butter  of  Switzerland  would  be  advantageous  both 
to  the  comfort  and  hesdth  of  a  large  proportion  of  our  countrymen. 

It  can  hardly  be  believed  that  such  an  offensive,  briny,  and  semi- putrid  mass  as  the 
cheaper  kinds  of  our  salt  butter,  can  be  used  without  serious  detriment  to  the  health 
of  the  consumers,  any  more  than  the  salted  meat  formerly  issued  to  our  seamen  was 
so.  The  only  difference  in  the  two  cases  is  the  comparative  quantity  consumed  in 
each  case  :  in  it$elf  I  am  disposed  to  regard  the  rancid  butter  as  the  more  unwhole- 
some matter  of  the  two.  The  boiled  butter,  whUe  infinitely  more  palatable,  is  neither 
saline  nor  rancid ;  and  consequently  is  calculated  to  be  more  easily  digested,  and  to 
produce  a  more  wholesome  material  for  absorption  into  the  system. 

JOUKNAL. — JULY  1850.  2  F 
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Dr  Forbes  then  gives  the  receipt  for  making  the  boiled  butter, 
as  he  obtained  it  from  several  parties  thoroughly  versed  in  the 
practice.     Thus : — 

Formula. — Into  a  clean  copper  pan  (better  no  doubt  tinned)  put  any  quantity  of 
butter,  say  from  20  to  40  lb.,  and  place  it  over  a  very  gentle  fire,  so  that  the  batter 
may  melt  slowly ;  and  let  the  heat  be  so  graduated  that  the  melted  mass  thall  not  eome 
to  the  boil  in  less  than  about  tico  hours.  During  all  this  time  the  butter  must  be  fre- 
quently stirred,  say  once  in  five  or  ten  minutes,  so  that  the  mass  may  be  thoroughly 
intermixed,  and  the  top  and  bottom  change  places  from  time  to  time.  When  the 
melted  mass  boils,  the  fire  must  be  so  regulated  as  to  keep  the  butter  at  a  gentle  boil 
for  about  two  hours  more,  the  stirring  being  still  continued,  but  not  of  necessity  so 
frequently  as  before.  The  vessel  is  then  to  be  removed  from  the  fire  and  set  to  cool, 
and  settle,  still  gradually,  the  process  of  cooling  being  supposed  to  require  about  two 
hours.  The  melted  mass  is  then,  while  still  quite  tepid,  to  be  carefully  poured  into' 
the  crock  or  jar  in  which  it  is  to  be  kept.  In  the  process  of  cooling  there  is  deposited 
a  whitish  cheesy  sediment,  (proportioned  to  the  quantity  of  butter,)  which  is  to  be 
carefully  prevented  from  intermixing  with  the  preserved  butter.*  As  might  be 
expected,  there  are  some  variations  in  the  practice  of  different  individuals.  One  very 
experienced  man  assured  me  that  a  much  shorter  time  than  two  hours  need  elapse 
between  the  setting  of  the  vessel  on  the  fire  and  the  bringing  the  butter  to  the  boiling 
point.  Another  said  that  the  time  should  bear  some  relation  to  the  quantity  of  mate- 
rial used — an  average  period  of  ten  minutes  being  allowed  for  every  pound.  The  same 
party  told  me  that  if  the  butter  employed  was  not  quite  sweet,  the  addition  of  a  slice 
of  bread  and  a  slice  of  onion  (?)  will  remove  this;  also,  that  the  appearance  of  the 
grounds  rising  up  to  the  top  when  the  mass  is  stirred  is  itself  a  proof  that  the  coc- 
tion  is  sufficient.  My  guide  at  Chamouni  told  me  that  his  wife  usually  added  a  small 
portion  of  salt  to  the  mass  in  the  early  stage  of  boiling. 

Everybody  agreed  in  asserting  that  butter  so  preserved  will  last /or  years  per- 
fectly good,  without  any  particular  precautions  being  taken  to  keep  it  from  the  air, 
or  without  the  slightest  addition  of  salt.  Indeed  I  myself  tasted,  more  than  once, 
butter  so  prepared,  fully  twelve  months  after  preparation,  and  found  it  without  the 
slightest  taint.  It  wanted  the  fiavour  of  fresh  butter,  but  seemed  to  me  infinitely 
more  palatable  than  our  coarse  salt  butter.  This  boiled  butter,  however,  is  not 
commonly  used,  even  in  Switzerland,  as  a  condiment  with  bread,  as  fresh  batter  is, 
but  merely  as  an  article  in  cooking,  for  which  purpose  it  is  said  to  be  even  better 
than  newly  made  butter.  I  saw  at  the  Hotel  d'Angleterre  in  Chamouni,  the  very 
jar  out  of  which  all  the  butter  used  in  the  kitchen  was  taken  ;  and  certainly  it  would 
not  be  easy  to  find  more  delicate  cookery  than  we  there  met  with. 

I  have  thus  extracted  all  the  details  of  the  dairy  processes  given 
by  Dr  Forbes  in  his  late  work.     They  are  curious,  and  so  far  in- 
structive that,  at  the  least,  they  interpret  the  cause  of  that  rancidity 
which  degrades  a  very  large  proportion  of  the  salted  butter  im- 
ported from  Ireland  for  winter  supply.     Were  it  possible  for  the 
inhabitants  of  the  larger  cities  and  towns  to  procure  even  a  moderate 
quantity  of  perfectly  sweet  fresh  butter,  few  would  think  of  a  sub- 
ititute ;  but  the  thing  is  impossible ;  and  even  in  such  a  third-rate 
^own  as  is  Croydon,  with  its  eighteen  to  twenty  thousand  of  iiihabi- 
'«int8,  it  is  found  difficult  for  a  family  to  obtain  a  single  pound  of 
airly  good  fresh  butter,  once  a-week^  at  the  high  price  of  Is.  2d.  to 
9.  5d.     What,  then,  is  to  be  done  for  the  supply  of  the  humbler 
^asses,  who  can  barely  afford  8d.  per  pound  ? 

3r  Forbes  has  excited  the  «»ttention  of  some  who  are  inclined  to 
..  '/iQf|f"»fo  pono/xT  .  ^^r    In.     -o  )crceive  that  chemists  have  been 


r'-oun^'s  BTf    '-"y  palatable  and  nutrient  j  they  are  constantly  used 
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induced  to  refer  to  the  science  of  butter-making.  Mr  Way  in  his 
recent  lecture  before  the  Council  of  the  English  Agricultural 
Society,  has  shown  that,  besides  the  three  understood  constituents 
of  sweet  milk,  there  exists  a  fourth,  (not  however  unknown  in  the 
laboratory,)  the  presence  of  which  had  been  generally  overlooked 
— namely,  the  sweet  principle  or  sugar  of  miUc,  When  milk  is 
first  drawn  from  the  cow,  it  appears  to  exert  a  slightly  alkaline 
reaction,  in  consequence  of  the  existence  of  a  little  free  soda.  But 
by  a  chemical  change,  which  gradually  takes  place,  the  milk-sugar 
is  converted  into  lactic  acid,  (called,  by  chemists  of  bygone  days, 
acid  of  sufjar  of  milk :)  the  soda  or  alkaline  principle  becomes 
neutralised — the  milk  turns  sour,  curdles,  and  the  casein  or  cheese- 
curd  separates.  In  cream,  some  of  the  casein  and  other  fluids  of 
the  milk  remain,  and  are  subjected  to  the  action  of  the  chum. 
Acidity  is  one  of  the  results ;  and  thus  the  residuum  after  the  sepa- 
ration of  butter — called  buttermilk — is  always  sour.  The  fluid  of 
course  consists  of  the  serum  lactis^  or  whey,  lactic  acid,  and  the 
cheese-curd  or  casein.  At  this  point  it  will  be  satisfactory  to  quote 
a  few  lines  from  the  lecture  by  Professor  Way  alluded  to  ;  they 
will  confirm  general  principles : — 

Fresh  milk  of  the  cow  consists  of  Casein  or  pure  curd,  4*48  per  cent. 

Oily  principle — butter,         3' 13 
Milk-sugar,  4*77 

Saline  matter,  soda,  0*60 

Water,  8702 


100-00 


Cream  is  a  concentration  of  milk  ;  the  butter  by  its  lightness  rising,  and  with  it 
a  certain  quantity  of  casein.  The  separation  of  butter  in  churning  is  not  purely  a 
mechanical  action,  for  one  or  two  circumstances  favour  the  notion,  that  chemical 
action  of  some  kind  occurs  during  the  operation.  The  casein  retained  by  the  cream, 
though  not  exceeding  one-half  per  cent  of  the  weight  of  the  butter,  yet  is  sufficient 
to  make  the  preservation  of  the  butter  difficult— /(>r  it  w  neter  entirely  free  from 
casein  and  ini/k-»ugar.  The  method  of  preserving  butter,  by  salting  and  pressure, 
is  intended  to  meet  its  tendency  to  become  rancid.  There  was  a  method  noticed 
by  the  late  Mr  Kham  in  his  Dictionary  of  the  Farm,  and  which  was  founded  on  the 
separation  of  the  casein  and  buttermilk.  It  consisted  in  melting  the  butter,  and 
allowing  the  casein  and  water  to  separate  and  fall  to  the  bottom. 

Here  we  find  the  Swiss  process  clearly  alluded  to ;  but  after  all 
is  said  and  done,  nothing  can  be  founa  as  a  substitute  for  well- 
made,  thoroughly  washed,  and  kneaded  new  made  butter.  We 
may  salt  or  boil,  and  thus  preserve  butter  throughout  a  winter ; 
but  the  delicate  odour,  and  peculiarly  delicious  flavour  of  fresh 
and  well  manipulated  grass  butter  are  gone,  and  we  therefore  must 
be  contented  with  such  substitutes  for  winter  use,  as  the  utmost 
aptitude  and  cleanliness  of  the  dairy  can  supply. 

I  close  this  article  by  stating  that,  on  the  24th  April,  the 
American  box  rotatory  churn  was  exhibited  and  tried  at  a  meeting 
of  the  Council  of  the  Koyal  Agricultural  Society,  with  the  clearest 
success.     From  5  lb.  of  cream  raised  to  the  temperature  of  62^** 
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\  Fahrenheit,  5Jlb.  of  fine  fresh  butter  were  produced  in  about 

minutes.     The  details  given  in  the  report  were  ample ;  and 
I  will  doubtless  be  generally  published  m  the  provincial  press 

'•:  before  this  article  can  appear  in  the  Journal  of  Agriculture 

I  a  final  remark,   a  gentleman  has   just  assured    me  that, 

I  repeated  experiments,  he  proved  that  if  in  cold  weather  the  < 

j  be  brought  to  exactly  62^'*,  or  not  beyond  63°,  and  the  chi 

!  the  same,  butter  will  never  fail  to  come  in  25  to  30  minutes 

hot  weather,  to  avoid  oiliness,  the  apartment  should  be  cooL 
j  a  stream  of  fresh  air  passed  through  a  wetted  mat,  and  ice  a 

:  the  cream  should  be  used  to  reduce  its  heat  to  62^°. 

Shawns  and  Corheti's  Digest  of  Agricultural  Customs,* — It 
'  intention  to  make  use  of  this  valuable  digest  of  one  of  the 

Books  of  last  session,  for  the  purpose  of  showing,  in  as  con 
form  as  possible,  the  position  of  the  farmer  over  a  large  port 
the  country.  We  confess  to  have  been  exceedingly  surprb 
the  result  of  the  Evidence  which  this  committee  has  been  the  i 
of  bringing  together.  That  a  large  portion  of  England  is 
farmed  is  admitted  by  every  one  ;  but  that  anything  like  so 
an  extent  as  this  evidence  proves  to  be  so,  we  were  by  no  i 
prepared  to  believe.  There  is,  of  course,  a  great  divers 
opinion  as  to  the  propriety  of  any  legislative  interference  be 
landlord  and  tenant,  for  the  purpose  of  giving  compensati 
the  latter  for  unexhausted  improvement,  or  in  other  words, ' 
ant-right y  We  are  perfectly  satisfied  that,  independent  c 
assistance  from  Parliament,  "  tenant-right "  may  be  secur 
mutual  agreement  in  all  cases,  except,  perhaps,  on  entailed  ei 
Our  surprise  is,  that  the  evident  advantages  of  this  system  \ 
not  have  been  universally  recognised  ;  especially  when  the  evi 
shows  so  clearly,  that  want  of  proper  security  to  the  tenan 
bad  farming,  are  synonymous  ana  convertible  terms;  and  that 
districts,  as  portions  of  Norfolk,  Lincoln,  and  Northumbe 
which  are  notoriously  the  best  farmed  and  the  highest  k 
precisely  those  in  which  leases  and  compensation  for  unexh; 
improvements  are  the  rule  of  practice.  Apart  from  all  p< 
considerations,  which,  of  course,  have  no  place  in  this  Joumi 
Evidence  is  full  of  instruction  to  all ;  and  whilst  so  much  ha 
said  about  bad  farming,  the  wonder  certainly  is — how  it  coi 
expected  to  be  better  under  such  bad  conditions. 

In  the  following  table  we  have  shown  the  information  fur 
by  the  Evidence,  as  to  the  various  customs  with  regard  to  \a 
entry,  term  of  holding,  whether  from  year  to  year  or  on 
compensation  allowed  for  unexhausted  improvements,  &c. 

*  Digest  of  Evidence,  taken  before  a  Committee  of  the  House  of  Comn 
Agricultural  Customs  in  England  and  Wales.  By  Shaw  and  Corbett.  Ri 
^^Ddon, 
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CUSTOMS. 


COUNTIES. 


Bedford, 


Bkrks, 


Devon, 
Dorset, 

DirRHAM,      . 

Essex, 


Gloucester, 


Hants, 


Hertford, 
Hereford, 

Kent, 


Tennofentry. 


Michaelmas 


The  same 


Bucks, 

The  same 

Cambridge, 

The  same 

Derby, 

Ladyday 

Ladyday  and 
Michaelmas 


Ladyday 
May  13 

Michaelmas 


Some  Lady- 
day, otliers 
Michaelmas 

Michaelmas 


Michaelmas 
February  2 


/  Oct.  11,  or 
V  Sept.  29 


} 


Twm  of  hold- 
ing. 


Mostly 
yearly 


No  leases 


Mostly 
from  year 
to  year 


Yearly 


Yearly 


Yearly 
Yearly 

Yearly 


To  whom  th«  ilnfc 
cropbeloogs. 


The  entering 
tenant  pays  for 
tmmipe  and 
hay 

The  entering 
tenant  pays  for 
all  acts  of  hus- 
bandry, and 
takes  the  straw 
and  hay  at  a 
valuation 

The  same 


The  entering 
tenant 

The  entering 
tenant 


The  entering 
tenant 


The  outgoing 
tenant 

The  outgoing 
tenant 


The  entering 
tenant 


The  outgdog 
tenant  has  the 
wheat  crop 


CompeoMUIon  lUlowed 

for  onnhaiuted 

improrementa. 


None  allowed 


None  allowed 


None  allowed 


None  allowed 


No  compensation 
allowed  for  drain- 
ing; but  bones, 
if  unexhausted, 
are  paid  for. 

None  allowed 


None  allowed 


None  allowed 


None  allowed 


None  allowed 


None  allowed 


An  aUowance 
made  icx  drain* 
ing  and  coppice 


mBMAEKS. 


The  Duke  of  Bedford 
and  one  or  two  others 
grant  leases. 


The  time  forwhidi  an 
allowance  is  made  for 
bones  extends  orer 
six  years. 


The  manure  is  sold  by 
auction  by  the  out- 
going tenant 


The  first  rent  Is  not 
paid  until  the  tenant 
has  been  one  year  in 
possession. 

The  outgoing  tenant 
is  paid  by  the  in- 
coming tenant  for 
the  dung-fallows.  The 
tenant  constructs  the 
buildings,  the  land- 
lord finding  the  mate- 
rials. Rents  paid 
quarterly. 


The  entering  tenant 
takes  possession  of 
the  fallows  at  the 
lAdyday  previous  to 
entering,  and  pre- 
pares his  own  turnip 
crop. 

The  none  as  in  Hants. 


[Com/mmmI 
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C  USTOMS—  {Continued. ) 


COUNTIES. 


Sussex, 


Warwick, 


Wilts, 


WORCKSTER, 


York, 

(Eatt  Riding y) 


York, 
I   (yorth  Riding,) 

I   York, . 
{West  Riding,) 


Term  of  entry. 


Term  of  hold- 
ing. 


Sept.  29 


Ladyday 


Leases  are 
very  rare 


Pasture      at 
Ladyday, 
arable       at 
Michaelmas 


Atallthedif. 
ferent  terms 


Ladyday 


Tlie  same 


Few  leases 


Yearly 


The  same 


To  whom  th0  flnt 
crop  belongs. 


The  outgoing 
tenant  geae> 
rally  disposes 
of  it  to  the  in- 
coming tenant 

The  entering 
tenant  comes 
in  and  pre- 
pares his  own 
wheat  crop 
and  turnip 
land 

The  last  crop 
belongs  to  the 
outgoing  ten- 
ant 

The  outgoing 
tenant  has  the 
crop  of  about 
one  fourth  of 
the  arable 
land,  and  pays 
rent  for  that 
alone 

The  same 


The  outgoing 
tenant  is  paid 
for  working 
fallows 


CompcnaaUoD  allowed 
for  aoexhautted 
improvemenU. 


The  incoming  ten- 
ant pays  for  acts 
of      husbandry, 
and    for  under- 
wood, dtc 

Bones  allowed  for. 

Drains  are  allow- 
ed for,  if  within 
three  years 


None  allowed 


RBMARKS. 


The  above  customs,  in 
some  cases,  extend 
to  Sussex. 


None  allowed,  ex- 
cept a  trifle  for 
oil-cake 


None  allowed 


It  would  be  difficult  to  place  agriculture  under  more  short- 
sighted, ignorant  conditions  than  some  of  the  above  customs — 
many  of  which  have,  according  to  the  evidence,  been  fixed  before 
the  use  of  artificial  food  or  manures  was  known;  and  yet  these  cus- 
toms have  still  the  force  of  law  I  No  leases  granted,  along  with 
no  compensation  allowed  for  unexhausted  improvements,  are  the  best 
possible  guarantees  for  bad  farming.  The  tenant  farmer,  who 
assigned  as  a  reason  for  his  bad  farming,  to  one  of  the  witnesses, 
that  he  had  expected  his  landlord  to  die  almost  every  day  during  the 
last  seven  years,  is  a  type  of  too  much  of  the  farming  in  England. 
But  whose  fault  is  this?  and  who  sufifers  most  by  such  manage- 
ment V — the  tenant  who  has  only  one  year's  interest  in  the  estate, 
or  the  landowner,  who  must  have  at  least  a  life  interest  in  it  ? 

It  may  possibly  be  objected,  that  the  tenantry  are  unable  and 
unwilling  to  further  improvements.  Let  us  see  what  the  evidence 
says  on  this  point,  as  well  as  on  the  extent  to  which  improvements 
are  necessary. 
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In  Hampshire,  Mr  Owen  assures  us  that,  with  security,  the 
would  risk  his  capital,  and  that  a  tenant  from  year  tc 
cannot,  as  a  prudent  man,  do  so. 

In  Bucks,  the  clay  land  is  stated  to  he  much  in  w 
drainage. 

In  Cambridge,  the  lands  held  from  year  to  year  are 
cultivated. 

In  Devonshire,  where  no  leases  are  granted,  it  is  usual  in 
places  to  take  as  many  crops  as  the  land  will  bear,  an 
leave  it  till  nature  restores  its  fertility.  Farmers  are,  ho^ 
quite  ready  to  do  better,  if  they  could  only  get  security 

In  Dorsetshire,  much  more  would  be  done  if  there  wa 
security. 

In  Essex,  as  soon  as  ever  a  farm  is  taken  on  lease  there  is  { 
improvement,  and  some  of  the  land  would  grow  half  as 
again,  if  there  was  only  security  and  proper  cultivatior 

In  Gloucester,  the  vales  suffer  dreadfully  from  wet ;  and  ; 
tenants  would  drain  fast  enough  if  there  was  only  set 
Some  of  the  land  is  only  producing  one-third  of  whi 
capable. 

In  Hereford,  a  great  extent  of  land  requires  draining; 
were  done,  witness  says  the  produce  might  be  doubled. 

In  Hertford,  the  farms  on  lease,  and  those  from  year  to 
could  be  distinguished  by  a  stranger.  In  one  townsl 
which  the  former  are  Jth,  and  the  latter  fths  of  its  c 
Mr  Lattimore  states  "  There  is  as  much  stock  kept  on  t 
as  there  is  upon  the  fth,  there  is  double  as  much 
fattened  on  the  Jth,  and  there  is  58  per  cent  more 
employed  on  that  Jth,  and  there  is  one-third  more  grai 
duced  on  it  per  acre." 

In  Kent,  Mr  E.  C.  Hughes  says  the  cultivation  would  b< 
better  than  Lincolnshire,  if  proper  security  would  be 
"  Portions  of  the  county,  in  consequence  of  security 
given,  have  become  the  best  cultivated,  from  being  th 
worst." 

In  Lancashire,  the  drainage  has  been  followed  by  the 
bones,  and  one-third  more  cattle  can  be  kept  upon  h 
managed. 

In  Leicester,  if  proper  security  were  given,  drainage  wo 
once  be  done.   A  great  extent  of  land  requires  it. 

In  Northampton,  the  soil  is  said  to  be  capable  of  producin 
third  more  than  it  does  at  present. 

In  Northumberland,  Mr  Ramsay  and  Mr  Crisp  are  b 
opinion  that,  if  proper  security  were  given,  the  land  wo 
improved  to  the  utmost. 

In  Shropshire,  with  security,  "  all  farming  operations  wo 
set  about  with  more  earnestness,  and  carried  throug" 
more  determination  than  can  prudently  be  done  now." 
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In  Somerset,  "  the  old  syBtem  still  exists  of  three  white  crops, 
and  then  laying  the  land  down  to  grass  for  two  or  three 
years." 
In  Suffolk,  Mr  J.  G.  Cooper  thinks,  that  if  payment  for  unex- 
hausted improvements  were  made,  the  employment  of  labourers 
up  to  the  expiration  of  the  lease  would  be  secured. 
In  W  arwick,  the  outlay  of  capital  is  checked  by  the  feeling  of 

want  of  security. 
In  Wiltshire,  the  agreements  have  never  been  altered  since 
wheat,  barley,  and  patural  grass,  was  the  only  known  system 
of  cultivation. 
In  Yorkshire,  [North  Riding^  the  course  of  cropping  is  two 
white  crops  and  fallow,  under  which  the  land  gets  poorer 
every  year. 
In  Yorkshire,  [East  Riding^  Holdemeas^  the  above  rotation  is 

also  followed. 
"  Of  all  the  official  inquiries  lately  granted,  few  promise  to  be 
more  really  serviceable  in  their  results  than  that  made  by  the  Com- 
mittee on  Agricultural  Customs.  However  desirable,  and  how- 
ever well  attempted,  none  but  the  power  of  Parliament  could  have 
compared  the  cultivation  of  one  district  with  that  of  another,  in  the 
strikingly  efficient  manner  it  has  now  been  done.  The  above  evi- 
dence furnishes  the  history  and  the  requirements  of  agriculture 
upon  the  evidence  of  fifty  men,  instead  of  any  one ;  their  several 
testimonies,  moreover,  bemg  taken  and  tested  with  a  perhaps  more 
than  neutral  impartiality,  that  must  make  every  fact  established 
still  more  valuable  and  deserving  of  attention."  Upon  these 
grounds,  then,  we  think  the  above  extracts,  showing  the  capabilities 
of  increased  production,  and  wish  for  improvement  amongst  tenant 
farmers,  worthy  of  the  most  serious  attention.  The  case  is,  if  pos- 
sible, made  still  stronger  by  a  comparison  with  the  system  of  farm- 
ing in  Lincolnshire,  where  leases  and  payment  for  unexhausted 
improvements  are  universal. 

"  In  Lincolnshire,  some  fifty  years  ago,"  says  Mr  Brown,  "  we 

were  in  a  wretched  state.     In  the  Wolds,  the  produce  hda  been 

doubled,  and  artificial  manures  are  now  applied  to  every  crop.^^ 

It  is  strange,  in  the  nineteenth  century,  to  be  told  by  one  of  the 

witnesses,  that  he  does  not  think  one-tenth  of  the  land  in  Great 

Britain  is  held  under  lease. 

There  is  some  difference  of  opinion  amongst  the  gentlemen 
examined,  as  to  whether  a  lease,  or  merely  payment  for  unex- 
hausted improvements,  is  the  most  preferable  way  of  letting  land. 
A  few  only  advocated  what  we  consider  to  be  the  best — a  combina- 
tion of  the  two  systems — namely,  a  long  lease,  with  arrangements 
for  the  last  four  years  of  occupancy. 

It  appears  that,  as  the  law  now  stands,  except  where  it  is 
arranged  by  special  agreement,  or  a  very  clearly-aefined  custom, 
no  tenant  can  claim  compensation  for  improvements ;  nor  is  the 


390 


THE  FARUBES'  MOTE-BOOK. — NO.  XXVIII. 


law  at  all  clear  as  to  what  fixtures  or  erections  the  tenant  can 
remove. 

We  are  surprised  to  see  that  it  is  the  opinion  of  some  of  the 
witnesses  that  as  much  as  two-thirds  of  the  land  is  tied  up  by 
family  settlement,  by  church  holdings,  or  encumbered  by  mort- 
gages. With  regard  to  land  held  under  family  settlements,  the 
recent  Drainage  Acts  have  afforded  facilities  for  improvements  in 
draining, — though  whether  they  reach  the  church  lands  or  not,  we 
are  not  certain. 

As  an  example  of  the  way  in  which  allowances  are  made  for 
chalking,  marling,  or  claying,  which  are  considered  permanent 
improvements,  the  following  table  is  given  by  Mr  Harding : — 


1 

V 

,« 

™ 

,™ 

.», 
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"  !,»m  «  ^.Mn....-—        -K  i—ai    ■or  lime,  bones,  guano, 

..id  suchlike,  as  illusn.  in^  how  long  these  manures  are 

,j,„o.;d  to  act,  we  quote  the  following  opinions : — 

■••    T.imn  ijiBts  four  years,  aays  Mr  Chandler.      Not  more  than 

.;.„8,  says  Mr  Pinches.     Three  or  four  years,  another 

■  jss  thinks.    Five  years,  says  the  witness  from  Notts.    Six 

i..."  Mr  K-'liy  'T  :pj<"'ati>r)  tliinlra,  ought  to  be  allowed  for 
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2d,  "  For  bones,  guano,  and  chemical  manures,  when  no  com 
crop  has  followed,  the  whole  to  be  paid  for.  One  com  crop, 
half  the  expense.  Two  corn  crops,  nothing." — (Mr  Ghandhr's 
evidence.) 

Mr  Ramsay  thinks  no  allowance  should  be  made  for  guano. 

Another  witness  states  that  he  has  seen  the  benefit  of  bones 
after  seven  years,  but  never  allows  more  than  four. 

For  oil-cake,  it  is  calculated  that  one- third  of  the  expense 
should  be  paid  by  the  incoming  tenant. 

In  addition  to  the  above  important  subjects,  some  incidental 
information  is  given  on  the  advantages  of  breaking  up  inferior  and 
uudrained  grass  land.  On  this  point  landlords  are  proverbially 
tenacious.  Certainly  as  much  so  as  when  no  other  source  of  hay 
was  known. 

Without  any  wish  to  allude  to  the  evidence  in  a  political  point 
of  view,  it  furnishes  matter  for  the  most  serious  thought,  that 
such  a  large  portion  of  the  country  should  be  so  badly  farmed ; 
and  that  the  advantage  of  liberal  covenants  between  landlord  and 
tenant  should  be  so  little  known,  is  indeed  surprising.  To  both 
landowner  and  tenant  the  digest  of  the  evidence  is  of  importance ; 
to  the  former  as  showing  the  advantages  which  other  owners  have 
received  by  liberal  management,  and  to  the  latter,  as  having  half 
of  the  bargain  to  make,  it  shows  him  the  advantages  which  his 
brother  farmers  in  other  districts  have  reaped  under  proper 
business-like  security.  Those  landowners  who  still  persist  in 
managing  their  estates  according  to  the  customs  of  their 
ancestors,  are  more  to  be  pitied  than  blamed,  as  th^  inflict  a 
severer  punishment  on  themselves  than  any  Act  of  parliament 
could  possibly  attempt.  M.  B. 

Ornamental  and  Domestic  Poultry,* — An  exceedingly  interest- 
ing book,  with  this  title,  has  been  written  by  the  ilev.  E.  S. 
Dixon,  M.A.,  Rector  of  Intwood-with-Keswick,  which,  with  many 
striking  traits  of  resemblance  to  the  well-known  and  delightful 
volume  of  the  Rev.  Gilbert  White,  on  the  natural  history  of 
Sclborne,  is  in  some  respects  far  more  valuable  and  interesting. 
Premising  that  our  warm  approbation  of  Mr  Dixon's  publication 
is  absolutely  disinterested  in  every  respect,  and  that  we  have  not 
even  any  personal  acquaintance  with  him — or  with  any  friends  of 
his  or  with  his  publishers — we  venture  to  assert  that  its  pages  may 
be  read  by  the  philosopher  for  its  research  and  reasonmg,  the 
scholar  for  its  elegance,  the  ornithologist  for  its  science,  and  the 
poultry-keeper  for  the  practical  information  it  conveys. 

The  Preface  informs  us  that  the  author,  (who,  with  the  aflFection- 
ate  wife  to  whose  memory  the  work  is  inscribed,  kept  a  few  fowls 
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Edmund  Saul  Dixon,  M.A.     London,  1848. 
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for  amusement  in  a  small  subm'ban  residence,)  found  such  a 
dearth  of  correct  information,  and  so  many  contradictions  In  most 
of  the  current  poultry-books,  that  he  acquired  the  habit  of  making 
notes  from  time  to  time  of  the  questions  which  ffave  him  the  most 
trouble  to  solve.  These  '  notes '  at  length  assumed  a  connected  form, 
and  were  sent  to  the  editor  of  the  Gardener^a  Chronicle^  who 
judiciously  gave  them  space  in  that  periodical.  On  referring  to 
its  pages  we  perceive  that  the  chapter  on  "  Guinea-fowl,"  was  the 
pioneer  in  the  experiment  on  the  public  judgment.  The  "  Egyp- 
tian Goose"  immediately  followed;  and  the  success  of  the  series 
was  then  certain.  In  the  book  before  us,  precedence  has  been 
riven  to  "  Pea-fowl,"  whose  "  brilliant  gorgeousness,"  as  exhibited 
m  the  male  bird,  rendered  it  worthy  of  advancement  to  "the 
Irain  of  imperial  Juno." 

"  Poultry,"  observes  the  author, "  has  been  too  much  undervalued 
as  a  means  of  study  and  a  field  of  observation.  Insignificant,  and 
to  us  valueless  wild  animals,  brought  from  a  distance,  about  whose 
history  and  habits  we  can  learn  little  or  nothing,  are  received  with 
respectful  attention  by  men  of  education  and  ability,  are  embalmed 
in  spirits,  treasured  in  museums,  and  portrayed  by  artists; 
but  a  class  of  creatures  inferior  to  few  on  the  earth  in  beauty — 
useful,  companionable,  and  of  great  value  in  an  economical  point 
of  view — are  disregarded  and  disdained."  This  ought  not  to  be. 
The  fowls  which  the  Almighty  commanded  to  multiply  on  the 
earth  for  our  use,  deserve  not  only  the  attention  of  the  natiutdist, 
but  that  of  every  agriculturist  and  cottager,  who  can  keep  any  of 
the  domestic  kinds ;  and  though  the  ox  and  the  sheep  are  nobler, 
and  far  more  important,  objects  of  consideration  to  the  cattle- 
farmer,  a  much  larger  proportion  of  her  Majesty's  subjects  are 
individually  interested  in  learning  the  natural  history  and  practical 
management  of  poultry. 

Besides,  there  are  subjects  belonging  to  our  domestic  poultry, 
intimately  connected  with  those  affecting  the  domestic  quadrupeds ; 
for  instance,  the  results  of  cross-breeding — the  multiplication  of 
varieties — the  effects  of  climate  on  the  animal  physiology — the 
transmission  of  habits — the  enlightened  poultry-keeper  has  more 
ample  and  much  more  frequent  opportunities  for  acquiring  infor- 
mation anrl  experience  on  such  subjects  than  the  farmer,  who, 
-lisrlo  .-  ..^  no  aflfniVg  of  thc  poultry-yard,  confines  his  observations 
r  •   ted  variety  of  animals,  and  whose  less  rapid 

iUx.**^v;t  ^i   ^^**v;*tt lions  do  not  afford  such  frequent  opportunities 
T^vestigation,     To  methodise  our  brief  analysis  of  the  book,  we 
til  treat  it  in  two  ways ;  first,  as  a  work  of  theory  and  natural 
.,_.o^r .  second,  as  one  o^  -"-actical  information, 
^f    Di-v^r     >mo~Vp  ..     *>«  T^r'^face  2 — 

^.ouciu^ivi  i..ci.  .  ..aTv  ««xivei  .«:&|iecting  what  is  called  the  "origin*'  «f 

Stic  races,  uas  br-^n  to  my  own  mind  irresistible,  having  begun  the  in?e8ti- 
*^^  ^  \in     --  ,-^.    -i,^*  '  ^^^#  ,,jI'   1,^  ^\\A  ♦heory,  although  80  fashiouftbto 
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of  late,  that  our  tame  .breeds  or  yarieties  are  the  result  of  cross-breeding  between 
uudomesticated  animals,  fertile  inter  se.  It  will  be  found,  I  imagine,  on  strict  inquiry, 
that  the  most  careful  breeding  will  only  fix  and  make  prominent  certain  peculiar 
features,  or  points  that  are  observed  in  certain  families  of  the  same  aboriginal  species, 
— no  more  ;  and  that  the  whole  world  might  be  challenged  to  give  eTidence  (such  as 
would  be  admitted  in  an  English  court  of  justice)  that  any  permanent  intermediate 
variety  of  bird  or  animal,  that  would  continue  to  reproduce  offspring  like  itself,  and 
not  reverting  to  either  individual  type,  had  been  originated  by  the  crossing  of  any  two 
wild  species.  Very  numerous  instances  of  the  failure  of  such  experimental  attempts 
might  be  adduced.  As  to  the  great  immutability  of  species,  so  closely  allied  to  the 
investigation  of  the  different  varieties  of  poultry,  as  far  as  my  own  limited  researches 
have  gone — and  they  have  been  confined  almost  entirely  to  birds  under  the  infiuence 
of  man — they  have  led  me  to  the  conclusion  that  even  some  species  and  varieties  are 
much  more  permanent,  independent,  and  ancient,  than  is  currently  believed  at  the 
present  day.  This  result  has  been  to  me  unavoidable,  as  well  as  unexpected ;  for,  as 
before  mentioned,  I  started  with  a  great  idea  of  the  powerful  transmuting  infiuence 
of  time,  changed  climate,  and  increased  food.  My  present  conviction  is,  that  the 
diversities  which  we  see  in  the  most  nearly  allied  species  of  birds,  are  not  produced 
by  any  such  influences,  nor  by  hybridisation ;  but  that  each  distinct  species,  however 
nearly  resembling  any  other,  has  been  produced  by  a  creative  power.  I  am  even 
disposed  to  adopt  this  view  towards  many  forms  that  are  considered  as  mere  varie- 
ties. As  far  as  I  have  been  able  to  ascertain  facts,  hybrids  that  are  fertile  are  even 
then  saved  from  being  posteritiless,  (to  coin  a  word,)  only  by  their  progeny  rapidly 
reverting  to  the  type  of  one  parent  or  the  other ;  so  that  no  intermediate  race  is 
founded.  Things  very  soon  go  on  as  they  went  before,  or  they  cease  to  go  on  at  all. 
This  is  the  case  with  varieties  also,  and  is  well  known  to  breeders  as  one  of  the  most 
inflexible  diflBculties  they  have  to  contend  with — called  by  them  "crying  back."  This 
circumstance  first  led  me  to  suspect  the  permanence  and  antiquity  of  varieties,  and 
even  of  what  are  called  ^^  improvements  "  and  ^^  new  breeds."  Hadf  of  the  mongrels 
that  one  sees  are  only  transition  forms,  passing  back  to  the  type  of  one  or  other 
original  progenitor.  At  least  my  own  eye  can  detect  such  to  be  frequently  the  appa- 
rent fact  in  the  case  of  domestic  fowls.  Any  analogies  from  plants  must  be  cautiously 
applied  to  animals  ;  but, even  in  the  vegetable  kingdom,  the  number  and  reproductive 
power  of  hybrids  is  apparently  greater  than  it  really  is,  owing  to  the  facility  of  pro- 
pagation by  extension — by  which  means  a  perfectly  sterile  individual  can  be  multiplied 
and  kept  in  existence  for  many  hundred  years  ;  whereas  a  half-bred  bird  or  animal 
would  in  a  short  time  disappear,  and  leave  no  trace.  I  have  not  met  with  one 
authenticated  fact  of  the  race  of  pheasants  having  been  really  incorporated  with 
fowls,  so  as  to  originate  a  mixed  race  capable  of  continuation  with  itself,  but  with 
many  that  prove  the  extreme  improbability  of  such  a  thing  happening.  The  vulgar 
notions  that  hens  kept  by  the  sides  of  plantations  therefore  become  the  mothers  of  half- 
bred  chickens,  by  whom  pheasant  blood  is  again  transmitted  to  their  progeny — and  that 
henSf  whose  plumage  in  some  measure  resembles  that  of  the  cock  pheasant,  are  there- 
fore  hybrid  individuals, — are  too  vague  to  be  listened  to  in  the  absence  of  clearer 
evidence,  which  is  not  yet  forthcoming.  But  it  will  not  be  easy  to  eradicate  this 
prejudice  from  the  public  mind. 

In  the  portion  of  the  work  which  is  devoted  to  "the  pheasant 
Malay  fowl,"  which  is  supposed  by  many  to  be  a  cross  between  the 
pheasant  and  the  common  fowl,  he  demolishes  that  popular  theory, 
not  only  on  BuflFon's  authority,  corroborated  by  that  of  persons  who 
had  the  means  of  judging,  but  from  various  circumstances  which 
prove  that,  although  birds  are  often  produced  between  the  pheasant 
and  common  fowl,  their  progeny  are  barren,  and  therefore  are  not 
what  are  called  the  pheasant  Malay  fowl,  which  are  prolific. 

It  required  some  courage,  as  well  as  patient  experimental  inves- 
tigation and  trouble — though  in  Mr  Dixon's  case  molliter  studio 
fallente  laborem — to  combat  the  popular  belief  respecting  this  breed 
of  fowls.  lie  pursues  the  subject  m  another  part  of  the  book  in  so 
agreeable  a  manner  that  we  must  lengthen  our  extract : — 


394  THE  farmers'  note-book. — NO.  XXVIII. 

The  precise  lines  of  demarcation  of  each  (yiz.,  genas,  species,  and  variety)  tre 
extremely  difficult  to  define.  It  is  generally  assumed  that  indiyidaala  of  different 
genera  will  refuse  to  breed  together ;  that  the  mules  between  different  species  are 
sterile ;  and  that  varieties  are  merely  accidental  and  recent  examples  of  a  slight 
alteration  in  the  external  character  of  species,  which  do  not  afiect  their  continnanee 
as  a  race,  and  perhaps  disappear  altogether  after  a  time.  But  in  opposition  to  this, 
hybrids  have  been  produced  between  the  Egyptian  goose  and  the  penguin  ^uck,  also 
between  the  common  fowl  and  the  Guinea  fowl ;  prolific  mules  are  constantly  occur- 
ring between  all  sorts  of  species  of  geese ;  and  it  is  well  and  practically  known  that, 
though  varieties  breed  freely  with  each  other,  nothing  is  so  difficult  as  to  establish  a 
cross  that  shall  be  a  perfect  amalgamation  of  two  distinct  varieties  :  even  individaal 
peculiarities  are  reproduced  in  the  course  of  generations. 

Wc  shall  not  follow  liim  farther  through  his  able  and  ingenioos 
course  of  observations  respecting  the  existing  diversities  of  ammals 
— his  opinion  being,  that  tlie  extinction  of  races  has  occasioned  the 
breaks  in  the  chain,  and  that  no  new  forms  have  been  created  since 
the  creation  of  man.  He  admits  tliat  such  an  instance  as  that  of 
the  new  Leicester  or  Dishley  breed  of  sheep  affords  some  ground 
of  contradiction ;  but  he  gets  over  this  by  supposing  that  Mr 
Bakewell  (the  gentleman  who  establislicd  that  breed)  concealed 
and  destroyed  every  means  by  which  he  effected  his  purpose.  The 
principle  he  lays  down  for  future  research  is — and  we  fully  concur 
with  him — that  man,  though  generally  a  destroyer  of  the  brute 
creation,  is  also  a  sclccter  and  improver,  but  never  an  originator. 
What,  after  all,  did  ilr  Bakewell  do  but  improve  the  race  of  sheep 
by  judicious  selection  of  individuals  from  kindred  breeds,  and,  by 
breeding  in  and  in  with  this  selection,  fix  on  the  best  accidental 
varieties,  propagate  fi+)m  them,  and  still  continue  to  select  the  supe- 
rior produce  V  All  this  is  strictly  analogous  to  the  propagation  of 
the  most  approved  specimens  of  our  domestic  poultry. 

The   subject   is   altogether   one  of  much  aifficulty.      If  it  be 

assumed  that  the  forms  of  all  animals  may  gradually  change  in 

order  to  their  adaptation  to  circumstances,  there  is  no  limit  of 

exaggeration  and  absurdity  to   which   this   theoiy  may  not  be 

pushed.     Yet  Buffon  adopts  it  in  endeavouring  to  account  for  the 

existence  of  the  various  species  of  pheasants.    Now  if  one  bird  may 

be  in  course  of  time  transmuted  into  another.  Lord  Monboddo  s 

whimsical  notion  that  men  and  women  were  originally  furnished 

with  tails  would  not  be  absurd :  the  acquired  habit  of  wearing 

'''ouscrs  and  petticoats  might  in  the  course  of  years  have  worn 

away  by  friction  even  the  rudiments  of  tails.    j\Ir  Dixon  maintains 

iiihesitatinglv,  "  that  it  was  not  man  or  his  domestication,  or  any 

inherent  tendency  in  the  creatures  themselves,  that  gave  feathered 

?rests   to   the  Poland  fowl,  dwarfed  the  bantam,  expanded  the 

)orking,  enlarged  the  Sfalay  and  Cochin  China  fowl,  inspired 

ourage  to  the  game-cock,  or  made  the  hen,  next  to  woman,  the 

nost  exemplary  of  mothers — unless  we*  believe  it  was  man  who 

»v-ong(5(j  i\yQ  strata  in  the  ribs  of  the  earth,  and  pi-escribed  to  the 

"     t«r    ^,  ^'•hanging  boundaries."      Like  his  predecessor  of  Scl- 

M      "^'xon  liQQ  qii/%f'*.'   r)p««'^ges  from  Greek  and  Homan 
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authors,  and  with  great  taste  and  judgment.  For  the  benefit  of 
U3  country  gentlemen  he  has,  however,  given  translations  of  them. 
Our  author's  theory  respecting  the  absolute  wildness  of  the  mute 
swan,  Cygnus  olor^  is  probably  correct.  He  asserts  that  the  terms 
tame  hyaina,  tame  wolf,  tame  rat,  domestic  pheasant,  and  domestic 
swallow,  would  not  be  more  inappropriate  than  that  of  tame  swan^ 
which,  though  they  will  come  to  tneir  keeper's  call,  and  stay  at 
home,  because  they  cannot  range  abroad,  are  ever  disposed  to 
wildness.  "  To  compare  the  relations  which  exist  between  them 
and  man,  with  those  by  which  we  retain  the  goose  and  the  common 
fowl,  is  about  as  correct  as  to  believe  that  the  same  temper  and 
disposition  influence  the  faithful  dog  and  the  wildest  jackal  of  the 
wilderness."  Swans  he  pronounces  to  h^ferce  naturce  to  all  intents, 
though  they  may  have  some  local  attachments.  They  must  be 
made  to  undergo  the  operation  of  pinioning — i.  e.  the  amputation 
of  part  of  the  wing — else  they  will  fly  away  from  rivers  or  ponds 
to  others  which  they  may  like  better.  He  illustrates  his  notion  of 
the  really  non-domestication  of  swans  in  this  playful  and  original 
stvle : — 

Those  vvlio  wish  to  make  themselves  acquainted  with  the  habits  and  dispositions, 
as  well  as  the  mere  figures  and  descriptions  of  animals,  should  be  informed,  that  all 
living  creatures  cannot  be  divided  into  two  distinct  ranks  of  wild  and  tame — as,  for 
example,  the  horse  and  the  zebra  among  quadrupeds,  and  the  blue  rock  pigeon  and 
the  ringdove  among  birds,  just  as  they  would  separate  the  red  and  white  men  on  the 
chess-board  ;  but  that  there  is  a  most  perplexing  intermediate  multitude,  neither 
wild  nor  yet  tameable,  but  usually  spoken  of  as  ''familiar"  or  '^  half-domesticated/' 
— a  terra  without  meaning, — dodging  like  camp-followers  on  the  offskirts  of  human 
Fociety,  but  determined  never  to  enlist  in  the  drilled  and  disciplined  ranks,  playing 
the  game  of  "  off  and  on,"  but  always  ending  with  the  "  oflf."  Such  are,  among  many 
others,  tlie  partridge,  rats  and  mice,  the  house  sparrow,  the  water-hen,  and  at  a  still 
greater  distance,  1  believe  and  fear,  the  whole  genus  of  swans  proper.  Is  there 
nothing  resembling  this  amongst  the  human  race  1  The  mention  of  the  Gipsy  will  set 
thought-capable  persons  a-thinking.  *'  Oh !  but  they  have  been  neglected,  uneducated, 
ill-cared  for.  Educate  !  educate  !"  say  well-intentioned  persons,  who  seem  to  declare 
that  the  soul  of  man  is  a  carte  hlanche,  and  who  would  thereby  unthinkingly  deny  the 
doctrine  of  original  sin,  as  asserted  by  the  Church  of  England.  But  I  have  seen 
enough  both  of  bird  and  mankind  to  know,  that  the  heart  of  neither  is  a  carU  blanche; 
— you  cannot  write  on  either  whatever  it  may  be  your  pleasure  there  to  inscribe. 
Your  duty  in  both  cases  is,  to  take  them  as  you  find  them,  and  make  the  best  you 
can  of  them  for  their  interest,  which  will  be  found  eventually  to  coincide  with  your 
own. 

As  the  sex  of  the  swan  is  not  easily  distinguished,  and  two  hen 
birds  will  live  in  aff'ection  together,  (though  two  cock  birds  will 
not,)  "  the  best  rule  is,  to  see  the  birds  in  the  water,  and  take  that 
which  swims  deepest  for  the  female,  and  that  which  floats  with 
greatest  buoyancy  for  the  male ;  remembering  that  all  creatures  of 
tlie  masculine  gender  have  the  largest  lungs  in  proportion  to  their 
size."  The  sex  of  guinea-fowls,  which  are  without  distinction  to 
inexperienced  observers,  are  distinguished,  our  author  informs  us 
in  another  chapter,  by  the  call-note  which  the  hen  only  uses, — 
"  Come  b^ck,  come  biick,"  strongly  accenting  the  last  syllable. 
The  cock  has  only  the  shrill  cry  of  alarm. 
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II.  We  now  pass  on  from  the  ornamental  to  the  domestic  poultrj, 
and  more  practical  part,  beginning  with  geese,  by  a  natural  tran- 
sition from  swans ;  for,  according  to  the  proverb,  "  Our  geese  are 
sometimes  swans,"  they  certainly  resemble  these  aristocratic  birds, 
but  with  plebeian  coarseness.  The  goose  has  been  the  companion 
of  man  for  a  vast  portion  of  time,  and  the  only  "  really  domesti- 
cated water-fowl  among  the  ancient  Greeks  and  Romans."  The 
vigilance  of  this  bird  has  become  a  matter  of  well-known  school- 
boy history.  Pliny  notices  the  excellence  of  the  liver  of  a  cram- 
med goose  with  the  zest  of  a  Parisian  gourmand  ;  and  informs  us 
also  that,  in  some  places,  geese  were  plucked  in  his  day  twice 
a-year.  Of  the  domestic  goose,  our  author  considers  there  is  but 
one  permanent  variety.  The  age  of  this  bird  we  know  to  be  incal- 
culably long.  Mr  Dixon  was  personally  acquainted  with  an  indi- 
vidual of  this  species,  followed  by  a  thriving  family,  who  had  seen 
thirty  summers ;  and  there  was  no  reason  to  suppose  that  she  might 
not  have  lived  on  to  double  that  age.  When  a  goose  passes  "  a 
certain  age,'**  which  Mr  Dixon's  fair  friend  may  be  said  to  have 
reached,  there  is  no  good  object  to  be  attained  by  putting  her  to 
death,  as  her  flesh  would  be  no  dainty,  roasted,  boiled,  or  in  a  pie ; 
and  it  is  doubtful  if  broth  could  be  extractea  from  giblets  thirty 
years  in  use :  and  the  wonder  is,  tliat  we  do  not  see  more  instances 
of  extreme  longevity  in  the  goose,  which  it  would  be  supposed 
would  be  often  kept,  if  it  were  only  for  "  auld  lang  syne,"  and  as 
associated  with  the  recollections  of  bygone  generations  of  men. 

Their  value  and  usefulness  is  scarcely  calculable.  We  omit  what  is  owing  to  tbem, 
as  having  furnished  the  most  powerful  instrument  yielded  by  the  hand  of  man.  But 
in  a  more  material  point  of  view,  and  reckoning  on  the  very  smallest  scale,  we  wiU 
suppose  that  a  village  green  supports  only  fifty  brood  geese.  The  owners  of  these 
would  be  dissatisfied  if  they  got  but  ten  young  ones  from  each  in  the  year,  besides 
eggs  :  this  gives  five  hundred  geese  per  annum ,  without  taking  the  chance  of  a  second 
brood.  Multiply  five  hundred  by  the  number  of  village  greens  in  the  kingdom,  and 
we  still  form  a  very  inadequate  estimate  of  the  importance  of  the  bird  :  and  all  this 
with  scarcely  any  outlay.  They  are  accnsed  of  rendering  the  spots  where  they  feed 
offensive  to  other  stock  ;  but  the  secret  of  this  is  very  simple.  A  horse  bites  closer 
than  an  ox  ;  a  sheep  goes  nearer  to  the  ground  than  a  horse  ;  but  after  the  sharpest 
shaving  by  sheep,  the  goose  will  polish  up  the  turf,  and  grow  fat  upon  the  renmants 
of  others  :  consequently,  where  geese  are  kept  in  great  numbers  on  a  smaU  area, 
little  will  be  left  to  maintain  any  other  grass-eating  creature.  But  if  the  commons 
are  not  short,  it  will  not  be  found  that  other  grazing  animals  object  to  feed  either 
ogether  with,  or  immediately  after,  a  fiock  of  geese. 

\Ve  doubt  this  conclusion  ;  but  shall  not  enter  into  the  discussion 
ft  the  question.  We  should  like,  however,  to  know  the  verdict  of 
'  iury  of  graminivorous  animals  respecting  it. 

>Ir  Dixon  is  a  benefactor  to  the  rising  generations  of  young 
uxiceys,  by  advocating  a  natural  and  attentive  mode  of  rearing 
'^»^  chicks. 

>me  books  tell  you  to  plunge  them  in  cold  water  to  strengthen  them  ;  those  thai 

w*ive  will  certainly  be  hardy  birds.     Others  say,  ^make  them  swallow  a  whole 

jppercor"  ;"  which  is  as  if  we  w*'^  to  cram  a  London  pippin  down  the  throat  of  % 

—  v^T    ,a\M       )fi"-H  ,^^?«  P^,.   <Givet>«''*n  a  ^i**le  ale,  beer,  or  wine.**    W« 
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know,  unhappily,  that  some  mothers  are  wicked  enough  to  give  their  infknts  gin, and 
we  kuow  the  consequences.  Nut  a  few  advise  that  they  be  taken  away,  and  kept  iu 
a  basket  by  the  fireside,  wrapped  in  flannel  for  eight  or  ten  hours.  Why  take  them 
away  from  her  ?  She  has  undergone  no  loss,  or  pain,  or  labour  :  she  wants  no  rest, 
having  had  too  much  oi  that  already.  All  she  requires  is  the  permission  to  indulge, 
uudi:5turbed,  the  natural  exercise  of  her  own  a£fectionate  instinct. 

Ill  due  tune,  however,  they  are  to  be  nourished  by  the  hand  of 
man,  or  more  generally  by  that  of  tender  woman,  which,  from  the 
force  of  transmitted  habits  these  three  hundred  generations,  they 
appear  to  expect ;  and  then  our  author  would  give  to  the  young 
chick,  '^  the  soft  crumb  of  bread  rolled  into  miniature  sausages, 
and  for  drink  milk,  not  wine.  The  bird  wants  material,  not  stimu- 
lant. It  has  grown  all  the  hours  you  have  neglected  it  without 
anything  to  grow  from.  Like  a  young  plant  in  the  fine  spring 
season,  it  will  and  must  grow  ;  but  it  has  no  roots  in  the  fertile 
earth  to  obtain  incessant  nourishment.  The  roots  wliich  supply 
its  growth  are  in  its  stomach,  which  it  is  your  office  to  replenish. 
This  is  admirable,  both  in  matter  and  style,  but  we  have  not  done 
with  him  yet ;  his  remarks  a  little  farther  on,  w^hen  the  poults  are 
''  shooting  the  red,"  are  at  least  equally  striking. 

*^  A  disease,"  as  some  compilers  are  pleased  to  term  it ;  being  about  as  much  a 
<lisease  as  when  the  eldest  son  of  the  turkey's  master  or  mistress  shoots  his  beard. 
When  young  turkeys  approach  the  size  of  a  partridge,  or  before,  the  granular  fleshy 
excrescences  on  the  head  and  neck  begin  to  appear;  soon  after  the  whole  plumage, 
particularly  the  tail  feathers,  start  into  rapid  growth,  and  the  disease  is  ouly  to  be 
counteracted  by  liberal  nourishment. 

He  gives  an  eloquent  character  of  the  maternal  turkey. 

Tliey  are  called  stupid  ;  but  mark  the  intelligence  and  amiability  displayed  Ly 
every  look  and  action  of  a  hen  With  her  young.  And  yet  little  real  alteration  of 
her  former  manner  is  apparent.  The  strut  that  seemed  foolishly  pompous,  now 
strikes  us  as  justly  proud  and  cautious  :  the  eye,  in  which  ouly  affectation  was 
apparent^  now  glances  with  anxiety,  and  beams  with  tenderness.  The  discordant 
voice  has  now  an  cbject  in  its  call,  and  may  be  heard,  almost  to  a  whisper,  in  sub- 
dued notes  of  gentle  affection.  Whether  iu  the  faithful  wife  whom  we  cherish  as 
ourselves,  or  in  the  poor  bird  that  we  rear,  admire,  and  kill,  a  higher  charm  and 
elevation  is  added  by  the  exercise  of  those  holy  affections  which  the  beneficent 
Creator  of  all  has  given  us  for  our  comfort. 

The  chapter  on  Domestic  Fowl  is  full  of  erudite,  yet  amusing 
and  instructive  matter,  and  of  extracts  from  or  references  to  ancient 
l)Ooks — from  Leviticus  and  Deuteronomy,  Aristotle  and  j3^1ian,  to 
Professor  Bell — upon  every  subject  connected  with  the  gallina- 
ceous tribe.  As  to  their  origin,  Mr  Dixon's  own  opinion  is,  that  the 
v'lld  race  of  the  caste  from  which  they  have  sprung  is  quite  ex- 
tinct— gone  with  other  creatures  which  have  retired  before  the 
foot  of  man,  unless  like  the  fowls  they  have  submitted  to  his 
dominion,  as  the  bustard  has  disappeared  from  England,  and  as 
tlie  wild  turkey  will  yet  probably  disappear  from  North  America, 
and  the  kangaroo  and  emu  from  Australia. 

A  family  of  savages  would  soon  consume  and  destroy  a  whole  province  full  of 
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wild  cocks  and  hens,  were  it  never  so  well  stocked  ;  but  civilised  man  can  flee  hit 
interest  in  their  preservation,  and  it  is  lucky  for  fowls  that  their  destiny  threw  them 
in  contact  with  the  Caucasian  race,  instead  of  Australian  aborigines.  But  the  increase 
of  knowledge  and  humanity  may  even  yet  do  something  to  extend  a  merdM  and 

forbearing  conduct  towards  existing  animals The  headquarters  of 

domestic  fowl  at  the  present  day  are,  the  island  of  Java,  and  Sumatra  and  the  Malay 
peninsula.  The  prospects  opened  to  natural  history  by  Sir  James  Brooke's  occupation 
of  Borneo,  and  his  gradual  pacification  of  the  enormous  oriental  Archipelago  by  the 

suppression  of  piracy,  are  scarcely  appreciable  at  this  early  period There 

is  a  paradise  for  poultry  fanciers ;  enough  to  make  one  entreat  to  be  admitted  into  the 
Sarawak  service  as  an  attach^  and  volunteer.  What  delight,  in  tracking  some 
secluded  river,  or  exploring  some  lovely  valley ! — to  behold,  in  the  villages,  cocks  and 
hens  that  would  here  sell  for  their  weight  in  silver,  if  not  in  gold  ;  or  perhaps  to 
stumble  on  unknown  pea-fowl  and  pheasants,  a  pair  of  which  would  draw  half  Mid- 
dlesex to  the  Zoological  Gardens  ! 

In  one  part  of  the  practical  portion  of  this  delightful  volume,  we 
are  at  issue  with  the  author.  He  condemns  the  system  of  making 
capons,  which  he  considers  to  be  getting  out  of  date  with  other 
middle-aged  barbarisms.  He  considers  the  operation  as  dan- 
gerous, difficult,  and  needless,  and  pronounces  the  flesh  to  be  insi- 
pid, and  inferior  to  that  of  other  fowls.  Now  the  writer  of  this 
notice,  who  has  resided  for  many  years  in  the  north  of  France,  of 
which  the  climate  is  very  similar  to  that  of  many  of  the  southern 
English  counties,  has  ascertained  that  almost  every  peasant  woman 
can  perform  the  operation  without  apprehension  of  failure.  An 
incision  is  made  in  the  body,  near  the  vent ;  the  forefingers  are 
introduced  to  take  out  the  genitals,  with  the  aid  of  a  pair  of  scis- 
sors to  cut  the  cord :  the  orifice  is  then  rubbed  with  oil  or  butter, 
and  stitched  up,  and  in  three  or  four  days  the  patient  is  well. 
This  emasculating  process  is  so  common  there,  that  every  farmer's 
wife  has  ample  opportunities  of  becoming  expert  at  it.  A  French 
rural  henwife  would  smile  at  the  notion  of  a  formal  pamphlet  on 
the  art  of  caponising,  with  plates  to  show  the  Chinese  method  of 
operation,  and  all  the  instruments  used,  with  rules  for  preliminary 
diet  and  treatment.  We  have  as  strong  feelings  against  the  inflic- 
tion of  needless  pain  on  any  of  God's  creatures  as  the  most  sensi- 
tive of  our  fellow-men  ;  but  in  this  case,  with  an  experienced  ope- 
rator on  dead  or  living  subjects — and  why  not  use  chlorofonn  ? 
— we  have  no  hesitation  in  recommending  the  revival  of  a  practice 
by  which  the  weight  of  poultry — and  tlie  quality  too — may  be  bo 
ncalculably  increased.  If  capons  fetch  a  high  price  in  the  London 
•■»arket,  as  they  undoubtedly  do,  it  is  not  to  be  tolerated  that  the 
w  £  of  making  capons  should  be  confined  to  poultry-keeperB  in 
«;i^.',pnv  F.ac^^y:,  or  Herts,  as  has  been  the  case.  If  the  system  be 
th  I    ^ecome,  we  hope,  of  more  extended  adoption. 

^^         --  viten  assisted  in  eating  the  tender  and  delicious  meat 

'      •    .       '  7  or  8  lb.  weight  in  Normandy,  of  a  miserable  breed 

y,^         "'  ic     veight,  then,  might  our  Dorkings  be  brought  to  attain? 

^  -w  siiould  a  greater  sacrifi'**    )f  life  be  apprehended  from 

t^on  0^  oftT-^nifiinQr  r^oul-  ■      ^an  from  that  of  emasculating 
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oxen,  swine,  or  sheep  ?  The  difficulty  is,  however,  how  to  dis- 
seminate the  art  among  our  rustics.  For  this  purpose,  it  is  not 
necessary  to  import  foreign  artists.  There  are  skilful  practitioners 
among  poultry-women  within  a  radius  of  30  miles  from  London,  to 
teach  this  simple  art  throughout  the  kingdom.  This  is  not  one  of 
those  curious  arts  which  do  not  bear  transplanting.  Our  fore- 
fathers practised  it  systematically,  and  though  we  would  protest  as 
strongly  as  that  admirable  writer  upon  poultry,  Mr  Mowbray, 
against  the  infliction  of  pain — against  bungling  attempts  at  the 
operation  to  which  we  are  referring  —  we  would  encourage,  in 
their  efforts,  those  who  undertake  the  rather  difficult  and  delicate 
task  of  persuading  our  farmers  and  peasantry  to  revert  to  the  old 
usage  of  making  capons. 

Instead  of  having  commenced  ah  ovOj  we  shall  conclude  with  the 
egg,  though  we  have  no  good  reason  to  assign  for  altering  the 
order  of  our  course.  After  informing  us  that  "  to  every  hen  be- 
longs an  individual  peculiarity  in  tlie  form,  colour,  and  size  of  the 
eggs,  which  never  changes" — so  decidedly  that,  "  if  four  dozen 
e^gs  laid  by  four  different  hens  were  put  at  random  on  a  table,  the 
chances  are  that  it  would  be  as  easy  to  sort  them  as  the  four  suits 
in  a  pack  of  cards' ' — the  author  proceeds  to  confute  the  notion  that 
'•  small  round  eggs  produce  female,  and  long  pointed  ones  male 
chicks,"  by  the  following  argument : — 

The  heu  who  lays  one  round  egg  will  continae  to  lay  all  her  eggs  round,  and  the 
heu  that  lays  cue  oblong,  will  lay  all  oblong.  Consequently,  one  hen  to  be  the 
unceasing  mother  of  cocks,  another  must  remain  the  perpetual  producer  of  pullets, 
which  is  absurd,  as  daily  experience  proves.  Every  dairymaid  knows,  that  when  a 
hen  steals  a  nest  and  hatches  her  own  eggs  only,  the  brood  which  she  brings  home 
contains  a  fair  proportion  of  either  sex.  Here  is  an  experiment  in  point  : — An  old 
lady,  whose  fowls  were  all  white,  gave  one  a  small  globular  egg  as  round  as  a  ball  : 
it  was  added  to  a  clutch  of  speckled  Dorkings.  The  result  was  the  due  number 
of  Dorkings,  and  one  white  cockerel,  which  we  kept  until  it  began  to  crow  : 
it  ought   to   have  been  a  pullet,  unless  the  compositor's  fingers  have  been  busy 

in    printing    one   error   at  least Another    supposed    test 

is  the  position  of  the  air-bag  at  the  blunt  end  of  the  shell.  We  are  told  that, 
'^  if  it  be  a  little  on  one  side,  it  will  produce  a  hen;  if  this  vacuity  be  exactly  in  the 
centre,  it  will  produce  a  cock."  But  take  a  basket  of  eggs,  examine  them  as  directed, 
by  holding  them  between  your  eye  and  a  caudle,  and  you  will  find  very  few  indeed  in 
which  you  can  say  that  the  air-bubble  is  exactly  coucentrical  with  the  axis  of  the 
egg.  A  cock  ought  thus  to  be,  like  Ovid's  black  swan,  a  very  rare  bird.  But  in 
many  broods  the  cockerels  bear  a  proportion  of  at  least  one-third,  sometimes  two- 
thirds,  especially  in  those  hatched  during  winter  or  in  unfavourable  seasons :  the 
immediate  cause  being  doubtless,  that  the  eggs  producing  the  robuster  sex  possess  a 
stronger  vitality ;  the  more  remote  cause  being  the  same  wise  law  of  Providence, 
tlirough  which,  in  the  human  race,  more  males  are  bom  into  the  world  than  females, 
to  meet  the  wear  and  tear  of  war,  labour,  and  accident. 

Mr  Dixon  knows  of  no  means  of  determining  beforehand  the 
sex  of  fowls,  except  perhaps  that  cocks  may  be  more  apt  to  issue 
from  large  eggs,  and  hens  from  small  ones.  Yet  we  have  seen  a 
statement,  by  an  anonymous  writer,  that  a  breeder  employed  by 
a  Mr  Storer  of  Nottingham  would  select  eleven  out  of  tnirteen 
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effgs  of  game  fowl,  from  which  he  would  engage  to  produce  male 
birds.* 

Columella  and  Pliny  entertained  the  same  notion  that  long  egCT 
contained  male  birds,  and  round,  females;  but  Aristotle  held 
exactly  the  contrary  opinion.  "  One  rule,"  concludes  Mr  Dixon, 
whose  book  we  foresee  will  go  through  many  editions,  "  is  just  as 
good  as  the  other  ;  that  is,  good  for  nothing.  When  any  one  will 
produce  a  brood  consisting  entirely  of  pullets  hatched  from  eggs 
selected  with  that  view,  1  will  allow  that  there  exist  practical  cn- 
teria  forjudging  beforehand  of  the  sex  of  an  egg." 

Notes  on  American  Agriculture, — (Continued  from  p.  362.)  It 
13  matter  of  general  complaint  in  the  United  States,  that  the 
government  has  done,  and  does  so  little  in  disseminating  useful 
information  on  agricultural  subjects.  Some,  however,  consider 
this  as  fortunate,  inasmuch  as  it  causes  private  societies  to  make 
known  improvements  with  more  energy  than  otherwise  they  would 
be  inclinea  to  do,  if  relying  upon  governmental  assistance.  "  It 
puts  us,"  remarks  a  fanner  to  the  writer,  "  on  our  mettle."  Far- 
mers who  were  formerly  very  apathetic  in  all  matters  regarding 
agricultural  improvements,  begin  to  see  that  it  is  for  their  interest 
to  endeavour  to  raise  a  bushel  of  corn  where  formerly  they  were 
content  with  half  a  one.  As  in  all  such  cases,  competition  is  doing 
good,  it  is  astonishing  how  much  benefit  one  scientific  farmer  is 
to  his  neighbourhood.  Apart  from  all  pecuniary  considerations, 
the  spirit  of  emulation  raised  produces  exertions  on  the  part  of  his 
neighbours  to  equal  him  in  his  improvements.  One  or  two  good 
farmers,  from  the  best  agricultural  districts  of  England  and  Scot- 
land, have  done  more  to  create  a  desire  for  good  agricultural 
knowledge  in  certain  districts  of  the  States  than  any  otlier  cause. 
The  result  of  the  last  harvest  in  the  United  States  will  also  be  a 
great  exciting  cause  to  more  earnest  endeavour  in  this  matter; 
there  has  been  a  great  deficiency  in  the  crops,  and  the  somewhat 
rare  event  has  happened  of  wheat  being  quoted  at  higher  prices 
in  American  than  in  English  ports. 

The  following  is  an  instance  of  what  may  be  considered  good 
farming  in  America,  being  the  product  of  100  acres,  the  farm  of 
\rrX«'npa  ^^  ^"'on  A'^unt  Aircv,  near  Philadelphia, in  one  season: — 

.LM  luiis  V,  10  dollars  ;  400  bushels  of  wheat  at  1.00  dollar  ;  300  bashels  of 

>v.  at  80  ccuv.        vMi  bushels  of  oats  at  40  cents  ;  1000  bushels  of  corn  at  GO  cents  ; 

M)0  bushels  of  potatoes  at  75  cents  ;  900  bushels  of  carrots  at  40  cents  ;  600  bashels 

f  rutabaga  turnips  at  25  cents  ;   COO  bushels  of  sugar  beets  at  40  cents  ;    1500 

•\shcl8  of  turnips  at  12^  cents  ;  15  hogs,  45  cwt.  of  pork,  at  5  dollars  ;  cattle,  caWes, 

>d  pigs  sold,  347  dollars  ;  net  sales  of  milk  and  butter,  over  1500  dollars.    Total, 

'25  dollars  50  cents.     Stock  kept,  50  head  of  cattle,  7  horses,  30  swine.     Paid  for 

abour  during  the  year,  1,000  dollars.      Sixty-seven   dollars'  worth  of  produoo  for 

very  acre  of  the  farm,  and  fifty-seven  after  paying  for  labour — a  sum  much  above 
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the  average  price  of  land  per  acre  in  Pennsylvania.  Mr  Gowan  has  great  advantage 
in  being  near  a  large  market,  (though  there  are  thousands  of  farmers  as  well  situated 
in  this  respect  vho  do  not  produce  one-fifth  the  quantity  on  100  acres;)  but  the  enor- 
mous amount  of  produce  above  stated  affords  a  striking  proof  of  what  may  be  done 
by  wisdom  in  planning,  and  perseverance  in  executing. 

The  following  are  Mr  A.  W.  Franklin's  statements  of  profitable 
and  unprofitable  fanning.  The  prices  mentioned  will  be  interesting, 
as  affording  a  means  for  comparing  them  with  the  prices  here. 

We  take  the  article  corn  for  illustration,  (although  the  principle  will  apply  to  every 
other  product,)  because  it  is  the  great  staple  of  grain  agriculture,  and  a  magnificent 
vegetable.  We  doubt  whether  the  luxuriance  of  the  tropics  can  present  a  more 
pleasing  sight  than  a  rich  field  of  growing  maize,  with  its  forest  of  dark  green  foliage: 
and  teeming  with  the  promised  harvest.  We  are  the  more  proud  of  our  country  that 
can  claim  this  plant  as  a  native  of  the  soil.  Statement  of  the  cost  of  cultivating 
two  fields  of  corn,  and  the  quantity  produced  in  each  : — 

No.  1,  Dr. 

Interest  on  2  acres  of  land  worth  50  dollars  per  acre, 

50  loads  of  manure,  at  25  cents  (Is.,) 

Spreading  the  same,  1  day's  work,  (3s.,) 

Ploughing  and  harrowing,  3  days, 

Ploughing  second  time,  2  days, 

Furrowing  and  drilling  25  loads  of  manure,  and  planting,  6  days, 

Manure  25  loads  at  25  cents,  

Seed  50  cents,  (2s.  Id.)  ploughing  and  hoeing  twice,  10  dollars. 
Expense  of  gathering, 


Cr. 

By  90  bushels  of  com  per  acre  at  75  cents. 
Cum  fodder  and  manure  made, 


Del. 

Cents. 

6 

0 

12 

50 

0 

75 

4 

50 

3 

0 

9 

0 

6 

25 

10 

50 

5 

0 

57 

50 

135 

0 

20 

0 

Difference, 
No.  2,  Dr. 

Interest  on  2  acres,  worth  15  dollars  per  acre, 
Ten  loads  of  manure  at  25  cents, 
Ploughing  and  harrowing,  2  days. 
Planting,  4  days,  3  dollars  ;  seed  50  cents, 
Ploughing  and  hoeing,  twice. 
Expense  of  gathering,        .... 


Cr. 

By  15  bushels  of  corn  per  acre,  75  cents. 
Fodder  and  manure  made. 


155 
97 


0 
50 


Del. 

Cents. 

1 

80 

2 

50 

3 

0 

3 

50 

7 

50 

3 

0 

21 

30 

22 

50 

5 

0 

Difference, 


27 
6 


50 

20 


Little  manure,  much  labour,  little  crops,  little  profit.  This  system.  No.  2,  practised 
on  a  large  scale,  say  20  acres,  would  assuredly  make  a  much  larger  difference,  but 
it  would  be  on  the  wrong  side.  If  No.  1  had  spread  his  manure  at  the  same  rate  as 
No.  2 — viz.  5  loads  to  the  acre — he  would  have  cultivated  15  acres  ;  still  the  better 
quality  of  his  land  might  have  overbalanced  the  extra  labour  required,  and  saved 
him  a  profit.     If  No.  2  had  put  all  his  manure  on  one-fourth  of  an  acre  of  land,  and 
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cnltiyated  it  with  as  much  care  as  No.  1,  he  might  have  obtained  as  large  ui  amount 
of  produce  ia  proportion  to  the  value  of  his  land,  and  sayed  more  than  three-fonrtha 
of  his  labour  and  expense. 

The  gentleman  who  has  furnished  these  tables  says,  that  he  is 
convinced  from  experience,  and  from  his  own  observation  of  the 
tillage  and  crops  in  various  sections  of  the  country,  that  there  is 
an  amount  of  human  labour,  and  wear  and  tear  of  cattle  and  im- 
plements, thrown  away  on  every  one  of  the  old  States  every  year 
upon  poor  crops — sufficient  to  build  a  railway,  or  construct  a  canal 
across  the  state.  By  labour,  he  means  the  useless  toil  of  running 
over  five  or  ten  acres  of  ground  for  a  crop,  which,  by  proper 
management,  might  be  produced  on  one. 

The  reader  will  doubtless  be  struck  with  one  thing,  in  perusing 
the  evidence  we  have  given  illustrative  of  the  increased  and 
increasing  attention  given  to  good  cultivation  in  the  United 
States.  This  is,  if  there  has  been  in  bypast  years  such  a  large 
surplus  of  their  crops  left  for  exportation  to  this  and  other  countries 
— obtained,  be  it  remembered,  by  defective  farming — what  must  be 
the  result  in  this  respect,  of  good  scientific  cultivation?  The 
answer  is  obvious :  from  it  will  tlie  British  farmer  perceive  that  it 
is  his  closest  interest  to  look  well  to  his  doings,  to  take  advantage 
of  every  improvement  made  known  in  his  important  calling. 

Before  proceeding  to  the  consideration  of  other  matters,  we  here 
append  one  or  two  important  statistical  statements  relative  to  the 
condition  of  agriculture  in  some  of  the  oldest  States.  The  first  is 
that  of  New  York.  There  are  fifty-nine  counties  in  that  state: 
the  population  is  2,604,495;  the  number  of  acres  taxed  27,726,549; 
and  the  aggregate  valuation  616,824,955  dollars.  The  agricul- 
tural counties  are  the  wealthiest,  and  the  rate  of  taxation  very  low. 
The  poorest  portions  are  the  heaviest  taxed.  From  the  late 
census,  it  appears  that  the  following  was  the  amount  of  crops 
raised,  and  the  average  produce  per  acre.  The  latter  may,  how- 
ever, be  considered  as  too  high  : — 


Barley,  .  .  . 
Peas,  .  .  . 
Beans,  .  .  . 
'  Buckwheat,  . 
Turnips,  .  . 
Potatoes,  .  . 
Wheat  sown,  . 

Do.  haryested, 
Corn,      .     .     . 
Rye,       .    .     . 
Oats,       .     .     . 

Flax,      .     .     . 


Number  of  acres. 

192,503 
117,379 

16,231 
255,495 

15,322 
255,162 
1,013,665) 
958,234  i 
595,135 
317,099 
1,026,915 

46,089 


Bushels  raised. 


Arenge  per  aera 


3,108,704 
1,171,503 
162,187 
3,634,679 
1,350,332 
23,653,418 

13,391,770 

14,772,114 

2,966,322 

26,323,051 

2,897,062  lbs. 


,     16   bushels. 

15        ... 

10 

14 

88 

92.7 

13.5    . 

24.8    . 

95.5 

26 

621  Ibi 

I. 

ir 


•ho  «*ofe  IP  llJ'i7,276,  only 
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little  more  than  one-third  of  the  number  of  acres  taxed.  Number 
of  neat  cattle  2,072,330 ;  cows  milked  999,490 ;  butter  79,501,733 
lb.;  cheese  36,744,976  lb.;  horses  505,155;  sheep  6,443,855; 
fleeces  4,607,002 ;  wool  13,864,828  lb. ;  hogs  1,584,344. 

In  Pennsylvania  there  are  fifty-eight  counties.  Population,  in 
1840,  1,724,033 ;  number  of  acres  taxed  28,198,380.  The  value 
of  agricultural  produce  of  the  state  of  Massachusetts,  in  1845,  was 
23,192,703  dollars,  and  of  this  some  ten  millions  and  a  quarter  may 
be  taken  as  the  value  of  the  live  stock.  The  whole  amount  of  the 
results  of  other  labour,  and  the  employment  of  capital,  was 
124,735,264  dollars — showing  greatly  in  favour  of  other  articles 
produced  over  agricultural  produce,  feut  it  should  be  remembered 
that  Massachusetts  is  one  of  the  principal  of  the  manufacturing 
states  in  the  northern  part  of  the  Union.  The  number  of  cattle  in 
the  year  alluded  to  was  276,549,  the  value  5,327,199  dollars.  The 
value  of  65,181  horses  equal  to  3,451,118  dollars;  354,943  sheep, 
value  558,284  dollars;  104,740  swine,  value  917,434  dollars. 
The  value  of  the  grain  2,228,229  dollars  ;  hay  5,214,357 
dollars;  potatoes  1,309,030  dollars;  butter  1,116,709  dollars. 
Ohio  is  remarkable  for  its  rapid  growth,  both  as  regards  population 
and  wealth.  Fifty  years  affo,  the  population  did  not  exceed 
20,000,  "  consisting  of  a  few  hardy  pioneers  toiling  in  an  almost 
pathless  wilderness ;  now  the  population  is  nearly  2,000,000,  and 
their  accumulated  property  500,000,000  dollars — the  third,  if  not 
the  second,  state  in  the  Union."  The  valuation  of  the  taxable 
lands  and  buildings,  in  1847,  was  259,093,635  dollars.  Horses 
15,005,263  doUars;  cattle  7,572,1 72  dollars  ;  and  sheep  1,758,438 
dollars.  As  a  means  of  comparing  the  agricultural  wealth  of  the 
Xew  P^ngland  or  Northern  States  with  those  of  the  South,  and  as 
a  slight  contribution  towards  the  consideration  of  the  question 
which  has  been  so  often  mooted,  "  How  could  the  Southern  States 
do  without  the  Northern?"  we  give  the  following : — 

The  States  of  Maine,  Massaohasetts,  New  Hampshire,  Vermont,  Conneotiout,  and 
Rhode  Island,  have  a  population  of  2,422,000.  The  States  of  Georgia  and  Tennessee 
have  enjoined  a  population  of  1,694,000.  The  relative  products,  according  to  the 
census  of  1840,  showed  the  following  : — 


Corn, 

Wheat, 

Potatoes, 

Rye,     . 

Oats, 

Buckwheat, 


\»W  KsOLASfD. 

Okoroia  and  Tcnnbsskb. 

Biuliek. 

HusheU. 

11,943,000 

83,585,000 

2,898,000 

9,911,000 

20,582,000 

3,792,000 

2,582,000 

448,000 

11,247,000 

9,458,000 

1,097,000 

Total,  .        .        50,348,000  107,194,000 

In  addition  to  this,  Georgia  and  Tennessee  produce  annnally  abont  15,000,000 
lb.  of  rice,  and  probably  3,000,000  bushels  of  sweet  (Carolina)  potatoes,  n<me  of 
which  are  raised  in  New  England.  They  also  have,  according  to  the  oensns  of  1840, 
1,906,851  neat  cattle,  and  4,484,362  swine  ;  whereas,  the  six  New  England  states 
have  but  1,545,273  neat  cattle,  and  only  748,698  swine. 


404  THE  farmers'  note-book. — xo.  xxviir. 

This  state  of  matters  explains  the  fact  why  living,  provisions, 
&c.,  are  so  cheap  in  the  Southern  States;  and  from  this  may  be 
seen  the  advantage  those  states  will  have  over  the  North  in  com- 
mencing manufactures.  Labourers  and  operatives  could  live  one- 
half  cheaper  at  Georgia  or  Tennessee  than  at  Lowell.  Great  efforts 
are  making  in  the  south  to  establish  manufactures. 

In  scarcely  any  department  of  cultivation  has  there  been  such  a 
decided  improvement  as  in  that  of  fruit.  At  present,  throughout 
the  whole  Union,  there  is  quite  an  excitement  in  the  object  of  rais- 
ing fine  fruits.  Numerous  societies  have  been  formed  for  the  pur- 
pose of  giving  encouragement  to  cultivators,  and  not  a  few  of  the 
pages  of  the  agricultural  papers  are  devoted  to  accounts  of  im- 
provements, and  of  new  fruits  raised.  It  is  the  general  opinion 
that  the  time  is  not  far  distant  when  the  export  of  fruit  will  exceed 
in  amount  (that  is  to  say,  if  there  is  a  demand  for  it)  that  of  any 
article  of  export.  The  following  is  an  account  of  the  old-fashioned 
mode  of  proceeding  in  planting  orchards  : — 

The  enterprising  farmer  who  concluded  to  plant  an  orchard,  would  go  to  a 
tangled  swamp  of  young  apple  trees  called  a  nursery,  in  one  corner  of  his  own  or  his 
neighbour's  mowing  field,  where,  eight  or  ten  years  before,  a  load  of  pomace  from  the 
cider  mill  had  been  scattered  and  ploughed  in  ;  and,  after  a  good  deal  of  labour  in 
hewing  away  the  underbrush,  be  able  to  select  his  trees.  The  selection  consisting  in 
choosing  straight  handsome  trees,  the  fruit  was  of  course  all  guess-work.  The  tools 
employed  in  taking  up  the  trees  were,  a  hoe  to  clear  the  surface,  an  axe  to  chop  off 
the  roots,  and  a  pair  of  oxen  and  chains  to  tear  a  stubborn  tree  from  the  ground. 
With  the  roots  and  bark  all  torn  and  mangled,  they  were  thrown  loose  into  a  cart, 
carried  to  the  site  of  the  future  orchard,  tumbled  on  the  ground,  for  the  foil  action 
of  the  sun  and  wind.  Then,  or  perhaps  next  day,  commenced  the  operation  of  **  setting 
in."  With  a  hoe,  and  sometimes  the  aid  of  a  shovel  or  spade,  holes  were  dug  nearly 
the  shape  and  size  of  large  milk-pans,  into  which  the  roots  were  thrust,  and  doubled 
and  twisted,  then  the  earth  thrown  in  and  rammed  or  stamped  till  it  was  hard.  We 
have  known  men  of  good  sound  sense,  and  good  judgment  in  common  matters,  prac- 
tise this  within  our  recollection  (and  the  number  of  stunted,  scraggy,  consumptive 
orchards  in  all  parts  of  the  country  is  conclusive  proof  of  our  statement ;)  and  we  doubt 
not  the  same  mode  is  still  in  vogue  in  some,  if  not  all  the  States,  at  the  present  day. 

We  need  not  say  that  this  unscientific  slovenly  mode  of  operat- 
ing is  fast  becoming  unfashionable.  It  is  another  proof  of  the  great 
carelessness  c^'  ^  »^erican  farmers.  The  West  is  oecoming,  to  use 
the  w'^'-'lft  ^^  ..  '^mp^I^an  writer,  "  fniited"  with  fniit  trees.  It 
is  curiui- » ctiiu      .CI  •  '0  think  of  hardy  races  of  settlers,  clearing 

^'^ese  lap'1*  V  lo  ...  ^'^  called  the  unproductive  natural  growth 
jLtrcet^  Jus.  •  '>*  -  ^or  a  s'^'^'^^d  covering  of  timber,  teem- 
ing'^ver- ^'^         T.         t.       7  »*pAi     ,M-:fa    On  this  point  the  Rev. 


;r     <^o 


'». 


'  «/a  «j  ^cu        ^      11^  .wiv.  kiv*«i«.  .    til    ivti  jxcu*  &  zO,000.     The  first 

fctlers  carncu  wun  U.^.  \e  seti  ♦*  fruit  treei  "id  these  were  nearly  all  that 
ne  State  produced  until  ti^^  last  10  ytu,rs.  Now  look  at  the  present  enterprise  on 
-his  subject,  and  the  future  prospect.  During  the  past  year  (1844)  there  have  been 
rianted  in  this  State  at  least  100,000  apple  trees.  Every  year  the  demand  increaseiy 
-nd  our  far»««~~  "•^'^  increasingly  zealo"*  in  pear  cultivation.  A  few  years  ago,  to 
.ac**  I  Oft  •-,,  -  vv«,  onr  nurseries  f"'-  .)erhaps  '  "o  pear  trees,  now  they  sell  20  Co 
**      ^'       ""  ■      ^"^nn«     c-  T»-«»-  ti         '««•    »'»'*»      "'•*^  '*»•»*  '^MT  nurseries  haft  not 
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been  able  to  answer  it,  and  they  are  Bwept  almost  entirely  clear.  Apple  trees  not 
under  ten  feet  h'ujh  sell  at  ten,  an<l  pears  at  twenty  cents,  (5d.  and  lOd.  each  ;)  in  some 
nurseries  apples  may  be  had  at  six  cents  !  !  (three  pence.)  During  the  season  of 
1843-4,  apples  of  the  Bnest  sort  sold  at  my  door,  as  late  as  April,  f(»r  25  cents  (one 
tjhiiliug)  a  bufhel,  and  dull  at  that.  The  effects  of  such  a  deluge  of  fruit  is  worthy  of 
some  speculation.  Fruit  will  become  more  generally  an  article,  not  of  luxury,  but 
of  ordinary  diet.  A  few  years,  and  the  apple  crop  will  become  a  matter  of  reckoning 
by  farmers  and  speculators,  just  as  is  now  the  potato  crop,  the  wheat  crop,  &c.  Nor 
will  it  create  a  home  market  alone.  By  care,  it  may  be  exported  with  such  facility 
that  the  world  will  receive  it  as  part  of  its  diet.  Nor,  if  I  inherit  my  threescore  years 
and  ten,  do  I  expect  to  die  until  the  appU  crop  of  the  United  States  shall  surpass  the- 
potato  crop  in  value.  It  is  a  permanent  crop,  not  requiring  annual  planting  ;  and  it 
pru<luces  more  bushels  to  the  acre  than  com,  wheat,  or  on  an  average,  potatoes.  The 
pear  and  the  apple  are  to  hold  a  place  yet  as  universal  eatables — a  fruit  grain, — not 
known  in  their  past  history.  Without  planting  another  tree,  this  county  (Marion)  will 
in  ten  years  produce  200,000  bushels  of  apples.  Suppose  the  90  counties  of  Indiana 
to  have  only  25  trees  to  160  acres  of  laud,  the  crop  of  15  bushels  to  a  tree  would  be 
nearly  2,000,000  of  bushels. 

To  judge  of  the  value  and  importance  of  this  crop  to  the  agricul- 
turists of  the  States,  it  must  be  remembered,  that  what  we  have 
been  describing  as  the  flourishing  condition  of  only  one  State  is 
but  the  type  ot  others.  In  the  Northern  States  there  are  number- 
less orchards,  not  only  of  pear  and  apple,  but  of  peach  and  other 
fruit  trees.  "  There  are  peach  orchards  in  New  Jersey  and  Dela- 
ware occupying  upwards  of  a  hundred  acres  each.  There  is  one  at 
Key  holds  covering  a  thousand  acres.  The  crops  of  this  latter 
orchard  are  so  large  as  to  give  constant  employment  to  two  steam- 
boats and  a  schooner  in  conveying  the  fruit  to  market."  And 
attached  to  almost  every  farm  there  is  a  large  or  small  orchard. 
One  of  the  most  striking  curiosities  of  New  York,  in  the  fruit  season, 
is  the  various  steam  and  sailing  boats  bringing  their  freights  to  the 
market.  Last  year  we  frequently  went  to  the  markets,  and  were 
abundantly  repaid  for  the  trouble.  We  certainly  never  expect  to 
see  such  a  gorgeous  display  of  fruit  again.  As  might  be  expected 
from  the  statements  we  have  given,  fruit  is  everywhere  cheap. 
Peaches,  large,  luscious,  three  a-penny  of  our  money ;  some  parti- 
cularly large,  one  and  two  cents,  sometimes  four  cents  a-piece — the 
latter  would  have  been  charged  a  shilling  or  two  here.  The  crop 
of  apples  was  last  year  considered  a  failure,  and  yet  we  have 
bought  three  beautiful  ones  for  a  cent.  No  one  in  this  country  can 
have  an  idea  of  the  amazingly  rich  flavour  of  some  kinds  of  Ameri- 
can apples.  Those  so  highly  prized  here,  as  real  Americans,  convey 
no  idea  of  the  best  quality  of  fruit  to  be  obtained  for  a  mere  trifle 
in  the  fruit-growing  States. 

In  noticing  some  of  the  peculiarities  of  American  farms  and 
farming,  one  cannot  fail  to  be  surprised  at  what  has  been  termed 
the  "  horrible  slovenliness"  of  American  agriculturists  generally. 
And  first  as  to  fences.  They  may  truly  be  said  to  be  of  the  rudest 
description.  So  far  as  we  can  recollect,  we  did  not  see  a  real  good- 
looking  English  fence  during  our  visit,  and  we  have  been  in  the 
best  agricultural  district  of  the  State  of  New  York,     We  will 
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describe  one  very  favourite  form — we  may  call  it  the  zigzag  fence. 
A  number  of  wooden  rails,  or  pieces  of  scantling,  no  matter  how 
rough  and  crooked  they  may  be,  are  first  obtained.  One  rail  is 
laid  in  the  ground,  then  another  is  laid  so  as  to  form  an  angle  with 
the  first  one,  its  end  resting  on  that  of  the  first.  A  third  rail  is 
then  laid  on  the  end  of  the  second  and  forming  an  angle  therewith ; 
and  the  same  is  done  with  a  fourth  rail,  and  so  on.  Other  loose  rails 
are  laid  upon  them,  until  a  proper  height  is  obtained :  this  is  gene- 
rally four  or  five  feet.  The  whole  forms  a  peculiarly  unstable- 
looking  fence,  but  it  is  in  reality  very  strong,  and  capable  of  resist- 
ing considerable  opposing  force.  The  whole  is  upheld  without  the 
assistance  of  a  single  nail,  or  other  fastening.  It  is  this  peculiarity, 
doubtless,  that  has  caused  it  to  be  adopted.  It  is,  however,  obvious 
that,  in  its  construction,  a  vast  quantity  of  wood  is  uselessly  expended. 
This,  however,  is  of  little  moment  in  the  interior,  where  wood  is  so 
plentiful.  The  farmers  are  very  fond  of  this  species  of  fence,  ugly 
and  cumbersome  as  it  is.  "  So  stupidly  attached  to  this  form  of 
fence  are  some  old  people,  that  when  they  build  wall  fences  they 
build  them  in  and  out,  in  the  same  zig-zag  way  they  have  been 
accustomed  to  do  their  rail  fences."  As  may  be  supposed,  the 
gates  in  farms  arc  quite  in  keeping  generally  with  the  rudeness  of 
the  fences.  Posts  are  driven  in,  on  either  side  of  the  gateway ;  and 
in  the  inside  of  these,  holes  are  cut  at  equal  distances ;  in  these  holes 
rails  are  inserted — of  course  loosely — all  of  which  have  to  be  removed 
when  a  cart,  for  instance,  is  required  to  pass  through.  Kegularly 
hung  gates  are  sometimes  used:  these  are,  however,  rude  enough  in 
their  construction.  "  To  balance  a  gate,  you  will  see  the  topmost 
piece  of  timber  extended  five  or  six  feet  over  the  post  to  which  it 
IS  attached.  On  this  piece  of  timber  you  will  sometimes  see  a 
trough  filled  with  stones,  while  at  other  times  a  huge  piece  of  wood 
is  attached."  It  is  needless  to  say  that,  in  all  well-conducted 
farms,  the  fences,  &c.  are  admirably  constructed  and  arranged. 
This  unfortunately  is  the  exception,  not  the  rule.  But  the  fences 
and  gates  are  not  the  only  things  unpleasing  to  the  eye  of  a  scienti- 
fic farmer.  The  appearance  of  some  of  the  holds  of  a  comparatively 
new  tract  of  laud  is  peculiarly  odd.  On  clearing  land  the  trees 
«ire  cut  down,  some  three  feet  from  the  ground :  the  stumps  thus 
eft  are  allowed  to  remain  in  the  ground  till  they  utterly  decay. 
They  are  generally  black  and  scorched  looking:  this  is  owing  to 
Heir  being  burnt,  which  prevents  vegetation  from  proceeding  after 
l***  trees  arc  cut  down.  This,  as  may  be  judged,  has  a  tendency 
•  ^reserve  the  wood  for  a  much  longer  period  than  otherwise 
.did  be  the  case  if  allowed  to  remain  unbumt.  One  enterprising 
^I'mcr  ^''^'^  'IS  that  he  never  burnt  the  stumps,  but  allowea  them 
o  r'**^^^  •  'lecay  naturally.  The  period  taken  in  such  cases  is 
-.1  /»en  '^^«»rro/1^  much  longer.      The  stumps  thus  left, 

It    .....     iii/i  n^r^Qr^  wi     ^r'^^ont «    ^"HOUF '•ppcaTance 
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\vlicii  they  peer  up  amidst  the  green  herbage  surrounding  them. 
A  stranger,  at  first  sight,  is  exceedingly  apt  to  take  them  for 
diminutive  cattle,  or  black  sheep,  scattered  over  the  field.  The 
following  is  a  description  of  land  in  the  very  best  farming  district 
of  New  Y  ork  State,  the  far-famed  Genesee  county.  We  give  it 
here,  as  it  forms  an  admirable  description  of  the  slovenly  confusion 
too  often  seen  in  the  neighbourhood  of  farms.  We  have  toiled 
through  such  a  place,  in  the  heat  of  summer,  within  gun-shot  of  a 
farm-house  belonghig  to  a  farmer  who  was  considered  quite  a 
scientific  agriculturist.  "  Weeds,  and  rough-looking  grasses,  and 
fallen  trees,  wliich  seemed  to  have  been  rotting  for  ages ;  old  stumps, 
some  black  and  half-burnt,  others  grey  and  half-rotten.  Trunks 
of  trees,  some  ten,  some  twenty  or  thirty  yards  in  height,  some 
rotten  and  ready  to  fall ;  some  sound,  and  some  strong  ;  some  black 
and  half-consumed  by  fire,  some  crumbling  to  pieces  by  decay, 
some  split,  some  hollow,  some  fallen,  some  standing ;  some  with 
their  roots  pulled  up,  but  most  with  their  roots  in  the  ground  ;  some 
amidst  the  grass,  some  in  the  orchards,  some  amidst  the  corn." 
Fancy  such  a  scene  and  condition  of  affairs  on  an  English  farm  ! 

The  agricultural  implements  in  the  United  States  are  much 
lighter  in  construction  than  in  this  country,  the  ploughs  particularly 
so.  These  are  well  adapted  for  the  peculiarities  of  the  land.  It 
would  be  impossible  to  plough  land  recently  cleared,  with  all  the 
stumps  and  roots  scattered  here  and  there,  with  the  heavy  ploughs 
of  this  country.  It  is  astonishing  to  see  how  easily  tne  farmer 
turns  aside  from  the  stumps ;  and  even  should  he  fall  foul  of  one, 
the  plougli  is  so  light,  that  he  cjslvl  fillip  it  past  the  obstruction  very 
easily.  Old  Country  farmers  are  disposed  to  find  fault  with  them,  but 
they  arc  soon  taught  to  perceive  that  they  are  very  well  adapted  to 
the  kind  of  labour  they  have  to  perform.  With  reference  to  other 
iiuplcinents,  the  same  rule  holds.  The  hay-forks  are  amazingly  light 
and  handy :  a  young  boy  can  easily  use  them.  Scythes,  hatchets, 
(tc,  are  all  made  exceedingly  light  and  portable,  and  in  this  wc 
think  the  Yankees  show  real  wisdom.  There  is  no  real  utility  to 
be  gained  by  having  huge  heavy  instruments  to  deal  with.  A 
farmer  who  had  had,  both  in  this  country  and  in  America,  much 
experience  as  a  hard-working  man,  told  us  that  the  result  of  his 
experience  was,  that  more  work  could  be  done  in  the  same  space 
of  time,  and  w^ith  less  of  fatigue,  with  the  Yankee  tools  than  with 
those  of  this  country.  The  axes  used  for  felling  trees  are  very 
light :  we  must  confess  that,  at  first  sight,  we  thought  that  heavier 
heads  would  have  been  better ;  but  a  sight  of  the  execution  they 
performed  in  good  hands,  on  the  sturdy  sons  of  the  forest,  soon 
showed  us  our  mistake.  The  "  horse  rake"  is  almost  universally 
used  for  gathering  the  hay  off  the  fields,  and  forming  it  into 
*'  cocks."  There  is  scarcely  such  a  thing  as  reaping  com  by  hooks, 
as  here  performed,  the  common  scythe,  or  more  generally  the 
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cradle-scythcj  being  used.     It  is  astonishing  how  much  one  man 
can   cut   down   in  a  day.     There  is  great  rivah'v  in  this  point 
amongst  farm-servants.     Oxen  are  invariably  used  for  farm  pur- 
poses, carting   of  hay,   &c.     Some   of  these  animals  are  really 
wonderfully  well  paired.     A  friend  of  the  writer's  had  a  pair  so 
beautifully  matched,  so  alike  in  every  respect — colour,  size,  and 
even  shape  and  length  of  horns — that  it  was  difficult  to  distinguish 
between  the  two.     The  same  farmer  had  a  young  pair  which  he 
was  rearing  for  the  purpose  of  cxhibithig  at  the  great  State  fair : 
their  colour  was  pure  white.   We  believe  he  gained  the  first  (or  one 
of  the  first)  prizes  for  well-matched  oxen.     Farmers  vie  with  one 
another  in  rearing  handsome  well-paired  oxen.     Much  more  atten- 
tion is  paid  now  than  formerly  to  the  rearing  of  stock.     The  cow- 
'  houses  are  all  constructed  of  wood,  and  have  arrangements  for 
feeding  and  housing,  very  peculiar.     In  the  centre  of  the  house, 
there  is  a  division  railed  oft*  on  each  side :  on  this  walk  or  central 
alley  the  fodder  is  placed.     The  cattle  are  ranged  on  either  side. 
By  lifting  up  pieces  of  wood,  placed  in  these  rails,  space  is  made  for 
allowing  the  animal  to  insert  its  head  and  neck,  so  as  to  partake 
of  the  fodder  within  the  inner  division.     The  piece  of  wood  is  let 
down,  thus  confining  the  neck  and  head  of  the  animal  in  one  posi- 
tion till  released.     The  cattle  seem  to  liave  no  objection  to  this 
kind  of  restraint.     The  horses  are  invariably  slender,  and  at  first 
sight  a  European  fancies  that  they  are  too  much  so  to  do  much 
heavy  work.    Tliis  is  not  the  case  :  they  are  high-spirited,  and  cap- 
able of  undergoing  much  fatigue.     They  are  used  for  all  kinds  of 
work ;  no  such  thing  being  seen,  so  far  as  we  remember,  as  horses 
kept  for  one  particular  kind  of  jobbing.     After  a  hard  day's  work 
in  the  field,  the  spirited  animal  is  glad  to  have  a  run  of  ten  or  twelve 
miles  harnessed  to  a  "  huggy,"  conveying  perhaps  the  younger 
branches  of  the  family  to  a  "  frolic"  in  the  neighbourhood. 

The  farm-houses  are  generally  made  of  wood,  placed  in  some 
cases  in  low  stone  basements  to  protect  them  from  the  damp.  They 
are  commodious,  and  generally  well  arranged  :  the  kitchen  is  always 
the  largest  apartment  in  the  house.  The  most  striking  external 
peculiarity  of  American  farm-steadings  is  the  long  range  of  wooden 
>uthouses,  and  the  entire  absence  of  all  appearance  of  grain,  &c. 
The  former  is  caused  solely  from  the  fact  that  the  com,  hay, 
»nd  in  fact  all  crops,  are  housed,  not  made  up  in  stacks  as  here  done. 
^his  custom  necessarily  requires  large  and  commodious  outhouses 
^  be  constructed. 

is  may  be  supposed,  vegetation  proceeds  very  rapidly.     In  tlie 

.N'^orth'^-">  Stat^°    though  the  winter  can  scarcely  be  said  to  be 

-«nl^ci     ».     ^1     ipril,  barley  is  generally  ready  to  be  cut  early  in 

'  AUK      ^*^'       a  "'^ady  towards  the  end  of  the  same  month.     Oats 

•e  r.ji-  twiian  com  in  September;  and  the  buck-wheat 
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tion  to  Bay  that,  after  a  slight  shower  during  the  night,  succeeded 
by  a  fine  sunny  day,  you  see  the  crop  growing.  Certain  it  is  that, 
measuring  barley  stalks  in  the  morning,  you  will  find  in  the  even- 
ing no  mean  addition  to  their  length.  This  rapidity  of  growth 
causes  tlic  crop  of  oats  to  be  generally  a  poor  one :  it  grows  so 
rapidly,  tliat  there  is  no  tirae  for  the  grain  to  fill  properly.  A 
fanner  in  the  State  of  New  York  informed  us  that,  with  all  his 
care,  and  in  spite  of  all  his  knowledge  of  the  crop,  (he  had  been  a 
Scotch  farmer,)  he  could  never  depend  upon  a  good  return.  And 
yet  his  meal  was  fast  getting  into  repute.  The  Americans  are 
U'oncrally  fond  of  oatmeal :  indeed,  it  fetches  a  high  price  ;  but  yet 
the  supply  is  exceedingly  defective.  Indian  corn  is  the  staple 
commodity  of  American  farms :  it  is  used  in  all  kinds  of  ways. 
One  variety  is  taken  in  its  green  state  and  boiled.  Its  flavour  is 
j'emarkably  fine,  and  resembles  very  much  that  of  green  pease. 
Judging  from  our  own  experience,  we  should  say  that  it  would 
take  some  time  for  a  European  to  relish  the  vegetable :  it  is  too 
sweet  and  rich  for  all  tastes.  The  Americans  are  amazingly  fond  of 
it.  Indian  corn  is  sown  in  what  is  called  "  hills."  Some  species 
^Tow  very  high  ;  we  have  seen  stalks  ten  and  twelve  feet  in  height. 
It  is  a  noble-looking  plant.  The  varieties  are  very  numerous. 
l)r  Brown  of  Pliiladelphia  enumerates  upwards  of  forty  kinds.  The 
editor  of  the  Maine  Cultivator  savs  that  it  would  be  an  easy  task 
to  make  out  sixty  varieties.  The  growing  capabilities  of  the 
various  species  differ  very  much.  Some  spring  quickly  up,  and 
soon  ripen  ;  others  spring  up  more  slowly,  and  ripen  later.  Some 
have  six  or  eight  rows  of  grain  in  the  ear ;  others  have  as  many  as 
twelve  and  fourteen.  In  some,  the  grains  are  all  of  one  colour  ;  in 
others,  variegated — yellow,  mixed  with  red,  scarlet,  purple,  and 
l)lack.  These  are,  however,  verv  small.  Indian  meal  is  much 
relished  throughout  the  States.  Indian  meal  porridge,  or  "  hominy," 
as  it  is  there  called,  is  very  delicious,  when  taken  with  new  milk. 
Pumpkins  are  generally  groAvn  between  the  "  hills"  of  Indian  corn 
plants :  they  require  very  little  tending,  and  grow  to  an  immense 
size.  A  yard,  and  even  a  yard  and  a  quarter,  is  no  uncommon 
size  to  be  found.  These  pumpkins  are  wholesome  and  nutritious 
food,  both  for  man  and  cattle.  "Pumpkin  pie"  is  considered  a 
great  treat.  Rasp  and  brambleberry  trees  grow  in  great  abun- 
dance in  the  woods.  We  have  wandered  for  miles  through  a  wood, 
and  have  been  surrounded  with  berry-bushes.  We  recollect  once 
of  emerging  upon  a  cleared  space,  which  had  been  cleared  some 
ten  or  twelve  years  before,  and  which  had  an  undergrowth  of  beiTv- 
bushes  so  thickly  set,  that  the  plentiful  crop  of  red  raspberries  gave 
a  decidedly  red  hue  to  the  surrounding  space.  They  are  small, 
but  rich  and  luscious.  They  are  gathered  in  large  quantities,  and 
])oiled  with  a  little  sugar,  and  partaken  of  largely  by  tlie  farm- 
servants  at  almost  every  meal.     Nothing  can  surpass  the  beauty 
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of  the  hanging  clusters  of  wild  grapes  to  be  found  in  the  woods. 
In  some  places  they  are  amazingly  plentiful ;  above  and  around, 
on  all  sides,  the  graceful  pendants  are  seen.  They  are,  however, 
very  small,  and  exceedingly  sour.  By  careful  cultivation,  they 
attain  to  a  larget*  size  and  finer  flavour.  Farmers  are  beginning 
to  see  the  importance  of  their  cultivation  :  they  are  easily  reared, 
requiring  no  great  care.  Li  the  State  of  Ohio,  the  hazel-nut  trees 
are  found  in  the  woods  in  amazing  quantities.  They  grow  very 
low,  not  much  higher  than  our  gooseberr}'-bushes ;  but  tliey  are 
very  prolific.  In  cveiy  district  where  there  is  plenty  of  wooded 
land,  there  are  numerous  varieties  of  wild  fruit-trees  bearing  whole- 
some fruit — such  as  cranberries,  elderberries,  and  winter  goose- 
berries. The  elderberries  are  of  a  nmch  finer  quality  than  those 
in  this  country.  Apples  for  domestic  use  are  first  peeled  or  pared, 
(by  a  machine  in  most  cases,)  and  cut  up  into  four  or  six  pieces, 
and  strung  upon  ends,  and  hung  up  to  dry.  They  keep  for  any 
length  of  time.  I^y  putting  these  dried  parts  of  apples  along  with 
a  little  boiling  water  and  sugar,  a  delicious  dish  is  readily  obtained, 
equal  in  every  respect  to  stewed  apples. 

The  wages  of  farm-servants  vary  in  different  States  and  locali- 
ties. We  here  give  a  statement  regarding  them.  In  a  large  State, 
such  as  New  York,  wages  will  vary  considerably  in  different  sec- 
tions :  the  average  is  endeavoured  to  be  given : — 

Per  day.  Per  month, 

cents.  dollan. 

Maine,  New  Hampshire,  and  Vermont,      .         .  6*2  12 

Massachusett.^,  Rhode  Island,  Couueclicut,        .  75  12  to  15 

New  York, 50  10  to  12 

New  Jersey, 75  12 

Pennsylvania  and  Oliio,     .....  50  10 

Maryland  and  diatrict  of  Columbia,  (White,)      .  50  to  75  10 

*  Virginia,  North  and  South  Carolina,               )  -^  in  ♦    lo 

Georgia,  Kentucky,  and  Tennessee,  (White,)  (  ^"  lu  lo  J  J 

(Coloured,)  25  to  40  5  to  10 

Alabama  and  Mississippi,           .         .         .         .  25  to  30  12  to  15 

Louisiana,  Florida,  and  Arkansas,     ...  50  15 

Indiana,  Illinois,  and  Michigan,        .         .         .  50  to  75  8  to  12 

Iowa,  Wisconsin,  and  Missouri,         .         .         .  75  to  91  10  to  15 

"  The  States  marked  thus  *  are  grouped  together,  as  they  pre- 
sent very  similar  features  of  position  and  distribution  of  population. 
They  all  embrace  lowlands  and  highlands.     In  the  former,  slaves 
ncrform  nearly  all  the  manual  labour ;  in  the  latter,  there  are  com- 
iaratively  few  slaves,  and  white  labour  predominates.     In  the 
able,  the  wages  of  each  are  consequently  given.     In  the  States 
••i,.*lw.    «r»^tli-west,  labour  is  nearly  all  performed  by  slaves,  but  is 
-XV   ri^iuable,  because  more  productive,  arising  from  greater  fer- 
ity of  soil."     With  regard  to  wages,  or  at  least  as  to  the  quan- 
ii      -<^  r»'">visions  the  same  amount  will  pinxJiase  in  the  old  States 
»»•     lew,  there  is  a  remarkable  dif^'^rcnce.     In  the  western 

"** ..     -•        •    f  ^lonnean-'p"    -        i*'/-    n  >  l>iif  ^loll       nr     r»/iq^     yf   tli«  SRItie  in 


NOTES  ON  AMERICAN  AGRICULTURE.  411 

the  New  England  States.  Thus  in  Indiana  or  Missouri,  two  dol- 
lars and  a  half  (a  week's  wages)  will  buy  a  barrel  of  flour,  or  twelve 
bushels  of  corn  and  potatoes,  or  100  lb.  of  pork ;  while  in  Massa- 
chusetts, three  dollars  (a  week's  wages)  will  buy  only  half  a  barrel 
of  flour,  or  four  bushels  of  com,  or  six  bushels  of  potatoes,  or  fifty 
lb.  of  beef  or  pork.  Emigrants  from  England  and  Ireland  make 
a  sad  mistake  in  seeking  work  in  America  as  farm-servants — which 
is  in  asking  too  high  wages.  On  this  point  the  New  York  Tribune 
has  the  following  excellent  remarks : — 

The  first  idea  of  a  European  landing  here,  and  seeking  work,  is  high  wages.  He 
does  not  consider  that  he  is  utterly  unacquainted  with  our  implements  and  modes  of 
doing  things  ;  that  he  can  seldom  plant,  or  mow,  or  fence  in  our  iray,  nearly  so  fast 
as  a  born  Yankee  :  he  sees  only  that  a  Yankee  gets  twelve  or  fifteen  dollars  per 
month  for  farm- work,  and  he  insists  upon  having  so  much.  But  he  cannot  go  for- 
ward and  do  as  the  Yankee  does  :  he  can  hardly  keep  up  with  him  when  placed 
beside  him  ;  and,  however  athletic  and  faithful,  his  services  are  not  worth  so  much 
per  month  as  the  Yankee's.  .  .  .  Suppose  he  can  get  but  seven  dollars  a-month  on  a 
farm,  while  the  Yankee  who  works  beside  him  gets  fifteen — let  him  never  mind  the 
disparity,  if  he  has  a  good  chance  of  learning  our  American  ways  of  farming.  That 
is  the  ^eat  point.  Let  him  learn  to  do  as  we  do  first,  and  improve  on  our  ways  as 
much  as  possible  afterwards.  A  single  year  will  sufiice,  if  he  be  docile  and  observing, 
to  give  him  dexterity  in  our  ways.  After  that,  h«  will  be  equal  to  any  American, 
and  may  command  as  good  wages,  possibly  bttUr,  as  he  fcUl  understand  manif  Old 
Country  tcaifs  whichy  in  their  place,  are  superior  to  ours.  We  may  here  give  the  average 
rate  of  the  following  trades,  generally  in  demand  in  the  agricultural  districts  of  the 
States.  A  day-labourer,  one  day's  labour,  1  dollar  ;  carpenter,  1  dollar  45  cents  ; 
mason,  1  dollar  62  cents ;  farm  hands,  9  dollars  per  month  ;  servant-maids,  1  dollar 
25  cents  per  week.  In  all  these  the  wages  are  considered  as  inclusive  of  board. 
This  varies  more  than  labour  in  different  sections  of  the  country.  In  New  England, 
two  dollars  per  week  is  a  fair  average  of  a  labourer's  board  :  in  the  Western  States, 
one  dollar.  During  the  short  season  of  harvest,  labourers  will  command  one-half 
more  wages  per  day  in  all  the  great  agricultural  districts. 

The  style  of  living  in  American  faim-houses  is  very  patriarclial. 
The  fanner  and  his  family  rarely,  if  ever,  dine  or  take  their  meals 
by  themselves;  the  farm-servant  always  sitting  at  table.  At  a 
farm-house  there  is  no  distinction  of  persons  :  the  visitor,  of  what- 
ever class  or  station  of  life,  must  sit  down  with  the  farm-servants, 
and  the  "  help"  of  the  family  in  general  circumstances ;  and  the 
same  attention  is  paid  to  all.  The  living  is  very  good,  plentiful, 
and  wholesome.  Immense  quantities  ot  butter  are  made  use  of. 
We  were  surprised  to  see  fann-servants  eat  butter,  in  no  measured 
quantity,  along  with  fat  pork.  The  hours  of  farm-servants  are 
very  long.  In  the  summer-time  work. is  generally  begun  at  four 
o'clock  in  the  morning  ;  breakfast  taken  between  seven  and  eight ; 
work  till  twelve ;  dinner,  a  half  an  hour  or  so  for  resting ;  then 
till  six,  tea ;  and  the  labours  of  the  day  are  finished  by  milking  the 
cows  and  attending  the  cattle.  It  is  generally  near  eight  o'clock 
before  the  day  is  fairly  finished.  The  farm-servants  have  thus 
little  time  left  to  themselves.  If  they  are  inclined  for  amusement, 
they  may  have  it :  a  ramble  in  the  woods,  a  game  at  quoits,  seem 
to  be  the  most  favourite  mode  of  amusing  themselves.  As  a 
general  rule,  farm-servants  are  a  very  sober,   quiet,  industrious 
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class, — rarely  spending  their  time  and  money  in  public-hoi 
needlessly.  A  sober  and  industrious  man  has  a  fair  eha 
saving  as  much  money,  in  the  course  of  twelve  or  eighteen  n 
as  may  enable  him.  to  "  go  West"  and  j)urchase  a  small  lot  € 
"  The  American  labourer,  if  frugal  and  temperate,  may  hi 
own  lot^  and  house  or  cottage,  and  good  furniture  hi  it. 
aid  of  his  cow,  his  garden,  female  industry,  and  good  manag 
he  may  save  his  wages  entire."  JIany  eminent  profession 
and  statesmen  have  had  just  such  a  humble  beginning;  and 
majority  of  wealthy  farmers  have  begun  in  a  similar  positic 
great  help  to  parties  with  small  capital  is  the 'facilities  gi\ 
the  purchasing  of  land.  In  very  few  cases,  indeed,  is  the  pu 
money  at  all  demanded.  The  general  way  of  doing  bus 
paying  by  yearly  or  half-yearly  iustalments.  Where  the  pu: 
money  amounts  to  four  or  five  thousand  dollars,  the  tim 
extend  over  a  period  of  six  or  seven  years.  Credit  is  univ 
given  :  farming  tools  and  seed,  vSic,  can  begot  on  easy  terms 
here  append  one  or  two  instances,  showing  the  price  at-whic 
)artially  cleared  lands  may  be  obtained  in  agricultural  di 
'''or  a  farm  of  92  acres,  the  price  was  1700  dollars,  or  about 
Oil  the  farm  there  was  a  large  and  commodious  house,  extcnsi 
buildings,  barns,  &c.  Of  the  92  acres,  about  80  were  c 
In  the  wooded  portion  are  beech,  hickory,  Avalnut,  but 
chestnut,  and  other  trees;  besides  abundance  of  grapes,  p 
alderberries,  blackberries,  rasps,  &c.  The  orchard  is  some  a 
extent,  all  the  trees  bearing  dehcious  fruit.  There  is  a  Ci 
running  stream  running  down  the  centre  of  the  fanii :  s 
many  excellent  springs.  A  canal  passes  through  the  csta 
a  river  bounds  one  end  of  it.  With  all  these  natural  and  a 
advantages,  such  an  estate  could  not  be  got  in  this  countrj' : 
than  thre<»  or  four  thousand  pounds.  The  whole  of  the  taxef 
and  local,  amount  only  to  £3,  1  Os.  per  annum.  No.  2.  A  i 
164  acres;  GO  acres  in  wood,  the  remainder  cleared;  j 
superior  house  ;  the  stables,  cow-houses,  granaries,  &c.,  in  fii 
condition,  and  the  arrangements  admirably  made ;  price 
dollars,  or  about  £1200.  This  may  be  looked  upon  as  rathei 
nevertheless,  from  the  admirable  arrangements  of  the  building 
good  conclition,  the  richuoss  of  land,  and  beauty  of  pasture, 
considered  cheap.  Xo.  3.  209  acres;  100  acres  well  w 
excellent  house  and  out-buildings ;  plentiful  supply  of 
price  £4  i)er  acre.  Ko.  4.  G  acres  ;  about  one-thirtl  of  an  a< 
out  as  a  garden,  4  or  C)  acres  in  fields,  the  rest  in  wood ;  pi 
water,  and  well  situated  ;  a  commodious  house,  with  standin| 
£7o.  Parties  can  get  uncleared  land  ])repared  for  cultiva 
a  cheap  rate.  31  en  are  easily  found  who  are  willing  to  el 
timber,  and  give  a  sum  per  acre  for  it  into  the  bargain, 
varies  from  7  to  11  dollars. 
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It  is  worthy  of  remark,  that  the  real  American  farmer  is 
amazingly  fond  of  change :  he  may  be  said  to  be  always  emigrat- 
ing, never  settling.  However  comfortable  he  may  be,  he  is 
always  contemplatmg  the  possibility  of  being  off,  sooner  or  later,  to 
other  "  diggins."  An  offer  of  cash  down  will  decide  him  at  once : 
he  will  soon  strike  a  bargain  and  be  off.  Often  as  they  change, 
they  are  "  cute"  enough  to  change  always  for  the  better. 
Americans  are  considered  to  be  the  best  original  settlers:  they 
seem  to  have  an  aptitude  for  clearing  land.  On  the  other  band, 
they  fail  generally  m  improving  lands,  probably  from  the  want  of 
trying,  or  the  requisite  knowledge.  English  farmers  make  poor 
original  settlers,  but  they  almost  invariably  succeed  in  improving 
cleared,  or  partially  cleared  lands.  With  rtjrerence  to  uncleared 
lands,  its  quality  may  be  judged  of  by  the  following  rules,  given 
by  an  American  Hand-Book :  ''  Throughout  the  northerly 
portion  of  America,  land  which  is  timbered  ought  to  have  growing 
upon  it  tall  and  strong  hard  timber,  such  as  the  maple,  elm,  bass- 
wood,  cherry,  hickory,  white  ash,  butternut,  and  the  like.  If  the 
land  in  which  any  of  these  kinds  of  timber  is  found  is  dry,  as  it 
usually  is,  the  land  is  good  land.  The  trees  should,  as  a  general 
rule,  be  tall,  and  branching  only  near  the  top.  The  land  which 
bears  the  timber  we  have  now  named,  or  some  kinds  of  it,  is  sure 
to  be  good." 

The  roads  leading  from  the  farms  to  the  villages,  and  even  to 
the  large  towns,  are  very  badly  constructed :  they  are  really,  as  a 
Scotchman  gravely  remarked  to  the  writer,  "  awful."  In  summer 
the  quantity  of  dust  is  positively  amazing ;  in  winter  the  mud  is 
equally  striking.  In  the  "  fall "  and  "  spring  "  seasons — that  is,  at 
the  beginning  of  the  rainy  seasons,  and  the  breaking  up  of  the 
winter — they  are  sometimes  almost  impassable.  A  farmer  mformed 
us  that,  having  occasion  to  go  to  a  mill  some  two  miles  distant,  it 
took  him  nearly  three  hours,  and  his  horses  were  quite  exhausted 
with  their  efforts.  In  districts  sufficiently  populous  to  pay  for  their 
construction,  a  species  of  road  is  laid  down,  called  a  "plank  road." 
These  roads  are  excellent  contrivances,  and  facilitate  the  communi- 
cation between  farms  and  market  towns  very  much.  Although 
they  are  of  comparatively  recent  introduction,  immense  tracts  of 
country  are  laid  with  them.  They  are  supported  by  tolls,  those  in 
the  state  of  New  York  demanding  six  cents  (threepence)  for  a 
single-horsed  gig  or  buggy,  for  a  run  of  eight  or  ten  miles.  The 
mode  of  laying  them  down  is  very  simple,  and  may  be  briefly 
described : — The  line  of  road  is  marked  out  and  levelled  as  much  as 
possible.  As  they  are  generally  laid  down  in  the  track  of  roads 
previously  made,  the  centre  is  raised,  leaving  a  hollow  on  each  side, 
into  which  the  water  may  run  off  from  the  planks  through  small 
holes  or  drains.  A  track  little  broader  than  the  breadth  of  a  coach 
or  waggon  (if  for  a  single  line)  is  marked  out ;  and  on  each  ude 
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of  this,  planks  some  8  or  9  feet  long,  8  inches  broad,  and  3  thick, 
are  laid  parallel  thereto.  These  are  laid  end  to  end,  thus  forming  a 
double  line  of  planks  along  the  road.  On  the  top  of  these  side- 
supports,  the  planks  on  which  the  carriages  run,  forming  the  road- 
way, are  laid :  these  project  a  little  beyond  the  side-supports :  they 
are  generally  some  10  or  14  inches  broad,  and  2  or  3  thick.  The 
side  of  tlie  embankment  is  brought  up  so  as  to  cover  the  ends,  and 
the  road  is  complete. 

Land  in  the  West  is  generally  what  is  called  "  prairie,"  being 
grassy,  and  not  wooded.  The  soil  is  amazingly  tough.  It  takes 
from  three  to  five  yokes  of  oxen,  and  a  large  heavy  plough, 
to  break  it  up,  one  man  driving,  the  other  holding.  Two  acres  per 
day  may  be  broken  up — the  average  cost  of  each  acre  being  one 
dollar  and  a  half.  The  breaking  up  is  generally  performed  about 
May  or  June ;  if  planted  with  Indian  com  a  good  half  crop  may 
be  obtained.  Wheat  may  be  put  in  at  autumn  ;  or,  if  delayed  till 
spring,  it  will  be  in  fine  condition  for  corn. 

A  sod  crop  is  raised  as  follows  : — When  breaking  up  the  sod,  com  is  dropped  ia 
every  third  or  fourth  furrow,  close  to  the  right  or  outer  side,  and  is  covered  by  the 
nest  furrow.  It  springs  up  and  grows:  no  hoeing  is  needed,  and  frequently  a  crop  of 
SO  to  60  bushels  is  produced.  If  put  in  early,  this  crop  will  come  off  in  season  to 
harrow  in  a  crop  of  wheat,  which  is  done  without  any  further  ploughing.  Laud  iu  the 
Far  West  is  very  cheap:  1  dollar  25  cents  per  acre  is  the  Government  selling  price,  160 
acres  from  which  is  called  a  quarter  sectiun  :  40  acres  of  public  land  is  the  minimum 
quantity  that  can  be  purchased.  Farms  ready  for  cultivation  may  be  bought  near 
markets  at  prices  varying  from  10  to  1.5  dollars  per  acre,  but  plenty  of  laud  may  be 
had  on  condition  of  giving  one-half  of  the  three  first  crops,  or  according  to  bargain. 
The  following  will  show  the  general  rate  at  which  farms  may  be  purchased,  and  made 
ready  for  cultivation  : — 

A  quarter  section  of  prairie  land,  160  acres  at  59.=!  dol.  25  cents,     £41 

Timber,  say  40  acres,  (generally  found  at  the  borders  of  streams,) 

Breaking  up  the  sod  at  6s.  per  acre,  say, 

Fencing  into  four  lots,  8  rails  high,  and  stakes,  960  rods,  in  3  miles 
15,366  rails  at  1  cent,  and  153  dollars  57  cents,  3840  stakes  at  half 
a  cent,  19  dollars  20  cents,        ..... 

A  comfortable  log  cabin,  such  as  settlers  first  occupy,    . 

Other  small  buildings,      ...... 

Cost  of  a  well,  with  pump  and  buckets,  .... 

Garden,  cow-yard,  hog-pen,  and  other  fittings,   . 
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The  following  is  the  Hon.  Mr  Ellsworth's  statement  regarding 
the  mode  of  farming,  as  practised  in  Indiana : — 

I  was  offered  16  busliels  of  corn  as  rent  per  acre  instead  of  one-third  of  the  crop, 
whicli  is  the  usual  share  for  the  landlord.  I  preferred,  however,  the  one-third,  and 
got  20  bushels,  the  season  being  very  favonrable,  and  the  land  yielding  60  bushels, 
and  some  as  high  as  80  bushels  per  acre.  50  bushels  is  a  good  crop,  and,  when  the 
hazards  of  the  season  are  considered,  16  bushels  per  acre  may  be  called  a  good  rent. 
With  thiaoouviction,  1  have  rented  1000  acres  of  ground  for  16,000  bushels  of  shilled 
corn,  delivered  in  the  crib.  .  .  .  While  corn  is  so  easily  raiited,  it  may  he  asked 
what  is  its  value  ?  At  present,  (June  1, 1846.)  the  price  at  Indiana  on  the  Wabash, 
about  midway  between  Cincinnati  and  Chicago,  is  about  20  to  25  cents  the  bushel 
for  exportation  to  New  York,  by  the  lakes  and  canals,  or  to  New  Orleans  by  the  Ohio 
and  Missis.Mppi.  But  most  of  it  is  consumed  in  fattening  hogs  and  cattle  as  follows— 
in  the  mode  of  feeding  cows  there  is  %  diversity  of  practice  : — Some  graziers  turn  both 
cattle  and  hogs  into  the  field,  to  consume  what  they  wi^h.  The  fat  cattle  and  fat  hogs 
are  first  admitted,  and  follow  each  other;  then  the  store  cattle  and  store  hogs.  Hogs 
will  not  pull  down  com  faster  than  they  wish  te  eat  it.  Cattle  do  more  injury,  yet 
the  hungry  hogs  will  glean  up  most  that  falls  on  the  ground.  1  have  serious  doubts 
which  is  the  most  advisable  mode — whether  to  cut  the  corn  and  feed  it,  to  stack  in 
pens,  or  to  let  them  consume  it  in  the  field  where  it  grows.  The  usual  mode,  how- 
ever, is  to  cut  up  the  corn,  stack  it,  and  feed  it  out.  I  have  been  able  to  hire  land 
with  a  corn  crop  on  it  at  2  dollars  50  cents  to  3  dollars  per  acre,  the  average  yield 
being  50  bushels.  The  cost  per  bushel  standing  in  the  fields  is  about  5  to  6  cents 
only,  exclusive  of  the  rent  of  tlie  land.  Several  farmers  have  fattened  the  last  summer 
as  many  as  1500  hogs,  and  made  most  excellent  pork.  One  and  two  hundred  are 
considered  an  ordinary  number.  Hogs  are  usually  killed  at  about  18  months  old,  and 
weigh  from  200  to  300  lb.  It  may  be  atked  if  this  rich  soil  will  not  soon  be  exhausted. 
Large  fields  have  been  cultivated  for  16  years,  and  yieMed  50  bnshels  per  acre. 
There  is,  however,  a  gradual  diminution  of  the  quantity,  and  hereafter  the  farmers 
will  be  willing  to  $are  manure,  which  it  now  thrown  away.  I  was  surprited  to  find 
hundreds  of  loadu  carted  at  an  expense  of]2{  to  20  cents,  and  thrown  into  the  river  td 
get  it  out  of  tii€  way. 

Tlie  increase  of  the  population,  and  the  agricultural  produce  of 
the  Western  States,  has  been  within  these  few  years  amazingly 
rapid.  To  judge  of  the  situation  and  extent  of  these  inland  states, 
we  here  give  an  extract  from  the  Report  of  the  State  of  New 
York  on  the  subject. 

The  western  termination  of  the  Erie  canal  looks  out  upon  the  Lake  Erie,  the 
more  southerly  and  central  of  that  great  chain  of  navigable  lakes  which  stretches  far 
into  the  interior  from  our  western  boundary.  Around  thcEe  inland  Eeas  a  cluster  of 
five  great  states  is  rapidly  rising.  The  territory  which  they  comprit^e,  and  which  is 
to  become  tributary  to  the  canal,  embraces  that  great  area,  extending  from  the  lakes 
on  the  north  to  the  Ohio  on  the  south  ;  and  from  the  western  confines  of  this  state  to 
the  upper  Mississippi,  containing  380,000  square  miles.  To  measure  its  extent  by 
well-known  objects,  it  is  fifteen  times  as  large  as  that  part  of  the  state  of  New  York 
wt's^t  uf  the  county  of  Oneida,  nearly  twice  as  large  as  the  kingdom  of  France,  and 
about  fix  tines  as  extemsire  as  the  vhole  of  Engfavd.  It  contains  180,000,000  of  acres 
of  arable  land,  a  large  portion  of  \%hich  is  if  ^nrpribing  fertility.  .  .  .  This  group 
of  inland  states  has  two  outlets  for  its  trade  to  the  ocean  :  one  by  the  Mississijtpi  to 
the  Gulf  of  Mexico,  the  other  through  Lake  Erie  and  the  navigable  commuuieatiuns 
of  the  state  of  New  Yurk  to  the  Atlantic.  Whether  it  be  attributable  to  similarity 
of  origin,  or  laws,  or  habits,  or  the  ties  of  consanguinity,  or  superior  salubrity  of 
climate,  their  people  evidently  prefer  the  market  in  the  Atlantic,  and  are  making 
prodigious  efforts  to  reach  it.  Three  great  canals,  (one  of  them  longer  than  the  Erie 
canal,)  embracing,  in  their  aggregate  length  about  one  thooaand  miles,  are  to  con- 
nect the  Ohio  with  Lake  Erie;  while  another  deep  and  capacious  channel,  excavated 
for  nearly  30  miles  through  solid  rock,  unites  Lake  Michigan  with  the  naTigable 
waters  of  the  Illinois.  In  addition  to  these  broad  avennea  of  trade,  they  are  con- 
structing lines  of  railroadu,  not  less  than  1600  miles  in  extent,  in  order  to  reach  with 
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more  ease  and  speed  the  lakes  through  which  they  seek  a  conYeyance  to  »  fleaboud. 
The  circumstance,  moreoyer,  is  particularly  important,  that  the  public  works  of  each  of 
these  great  communities  are  arranged  on  a  harmonious  plan,  each  haying  a  main  line 
supported  and  enriched  by  lateral  and  tributary  branches — thereby  bringing  the 
industry  of  their  whole  people  into  prompt  and  profitable  action;  while  the  systems 
themselyes  are  again  united  on  a  grander  scale,  in  a  series  of  systems  comprising  an 
aggregate  length  of  more  than  2500  miles,  with  Lake  Erie  as  its  common  centre. 
Buffalo  is  the  town  situated  at  the  termination  of  the  nayigation  of  the  great  lakns, 
and  at  the  eommencement  of  the  Erie  canal,  leading  to  the  Hudson,  and  thence  to 
New  York.  Some  idea  may  be  formed  of  the  commerce  upon  this  line  of  ronte  from 
the  following  facts  :— There  were  receiyed  in  1835  in  Buffalo,  86,233  bushels  of  floor, 
and  98,071  bushels  of  wheat,  14,579  bushels  of  corn,  and  1,030,632  lb.  of  bntter. 
In  1846,  1,324,529  barrels  of  flour,  4,744,184  bushels  of  wheat,  1,455,258  bushels  of 
corn,  and  12,692,071  lb.  of  butter.  In  1836,  the  imports  of  the  lakes  were  2,824,248 
dollars;  exports,  14,137,026  dollars.  In  1841,  the  imports  were  83,483,441  dollan; 
exports,  32,432,581  dollars.  In  1819,  there  was  but  one  steamboat  on  Uie  lakes;  in 
1845  there  were  upon  the  upper  lakes  60  boats  of  23,000  tons  ;  some  of  them  being 
of  1200  tons.  The  increase  of  shipping,  both  steam  and  sailing  vessels,  great  as  it 
is,  does  not  keep  pace  with  that  of  trade  and  population.  In  1846,  the  tonnage  was 
not  sufficient  to  bring  away  the  great  storage  of  wheat  of  the  Western  States.  It  has 
been  mentioned  that  the  other  outlet  for  the  produce  of  the  Western  States  is  by  the 
Mississippi  to  the  Gulf  of  Mexico.  Although  not  preferred  by  the  m^ority  of 
exporters,  the  increase  of  trade  on  this  route  has  also  been  yery  great.  In  1817  the 
steamboat  nayigation  commenced.  The  whole  tonnage,  sailing  boats,&c.  was  only  6,500 
tons.  In  1834,  the  steamboats  had  increased  to  230,  the  tonnage  being  39,000.  In 
1846,  750  steamboats  were  estimated  to  be  running :  tonnage  160,000;  estimated  cost, 
12,000,000  dollars.  Forty  years  before  that  date,  a  single  large  steamboat  would 
haye  taken  all  the  produce  of  the  western  rivers  to  New  Orleans.  In  addition  to 
these  steamboats  there  are  from  4000  to  5000  flat  boats,  which  float  down  the  riyer 
carrying  produce  to  New  Orleans. 

The  increase  of  the  population  of  the  States  producing  such  an  immense  amount  of 
agricultural  produce,  is  also  yery  striking.  In  1 800,  the  population  of  Ohio  was 
45,365;  in  1846, 1,760,000.  In  1810,  the  population  of  Michigan  was  4,762;  in  1846, 
320,000.  The  population  of  Indiana  in  1800  was  4,875;  in  1846,  860,000.  Illinois 
had  in  1810  a  population  of  12,282;  in  1846  it  had  increased  to  722,000.  Wisconsin, 
the  most  recently  formed  Western  State,  and  to  which  emigrants  are  flowing  in  great 
numbers,  had  in  1840  a  population  of  30,945;  in  1846  it  had  increased  to  100,000. 
The  mind  can  scarcely  grasp  the  almost  inconceiyable  amount  of  agricultural  pro- 
duce which  the  Western  States  will  create  fifty  years  hence,  if  the  increase  goes  on 
in  the  same  ratio  as  in  bypast  years;  and  when,  in  addition  to  the  energy  and  perse- 
yerance  which  characterise  the  present,  and  which  will  in  all  likelihood  do  that  of 
the  future  population,  they  will  have  at  their  command  the  resources  of  improved 
arrangements,  and  the  advantages  of  scientific  knowledge  as  applied  to  agricnltural 
pursuits. 

As  to  the  routine  of  operations  which  have  been  ^one  throngh 
in  commencing  farming  m  America  on  what  is  called  unimproved 
•  uncleared  land,  we  will  now  show. 

Suppose  a  farmer  has  purchased  100  acres  of  land,  he  proceeds 

he  location  in  which  it  is  situated,  with  his  familv  in  waffffonS| 
U.J  provided  with  tents,  &c.,  to  house  the  family  till  the  caDin  or 
"<?house  is  built. 

ji  the  centre  of  the  farm  profound  stillness  reigijs.  Surrounded 
a  all  sides  by  heavy  trees,  the  farmer  is  at  first  sight  apt  to  think 
•»at  ^ '«  nliQxices  of  success  are  small.  Having  hired  the  services 
/  a»  a.|jc  "»'"'^ed  woodman,  who  will  have  a  sturdy  tree  cut  down 
i-iiii  ^ 'of-.^-  *»q«  »xpp»^''*nced  is  looking  where  to  begin  the  hew- 
^t,       »'*  a^i*  -»•  ♦inor  *imb'>r  miitablo  tOT  buUdingv 
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Having  fixed  on  a  site  near  a  spring  for  the  house,  the  operation 
of  building  Is  begun.  To  bulla  a  log  cabin  Is  a  very  simple 
matter : — 

Set  posts  in  the  ground  (if  yeUow  pine  is  selected  it  will  last  for  many  years) 
nine  feet  above  the  surface  in  the  front,  and  seven  in  the  rear.  Stout  poles  or  split  logs, 
flattened  at  the  ends,  placed  horizontally,  and  one  upon  the  other,  should  be  spiked 
or  pinned  to  these  posts  all  round— the  upper  ones  in  the  front  and  rear  laid  on  the 
top  of  the  posts^  in  which  a  notch  should  be  cut  to  receive  them,  taking  care  that  they 
are  sufficiently  stout  to  bear  the  roof,  which  is  to  be  formed  of  poles  laid  one  end  in 
the  front  and  the  other  in  the  rear  of  the  building.  These  poles  should  be  covered 
with  inverted  sod,  then  earth,  and  sod  again,  surface  uppermost.  The  openings  be- 
tween  the  side  poles  or  logs  must  be  filled  up  with  clay,  and  a  snug,  weather-tight 
cabin  is  at  onpe  made.  A  comfortable  floor  may  be  made  of  lime  and  clay  or  marl, 
taking  care  to  have  the  ground  on  which  the  buUding  stands  a  little  rising.  A  chim- 
ney may  be  constructed  in  the  usual  way — ^that  is,  with  logs  and  clay;  or,  if  a  stove  is 
used,  which  is  better,  the  pipe  may  go  through  the  roof,  giving  the  part  which  is  ex- 
posed to  the  weather  a  coat  of  tar  and  sand,  both  inside  and  out. 

The  next  operation  Is  cutting  timber  for  fences.  For  this  purpose 
oak-trees,  that  will  split  well,  are  selected,  and  cut  Into  lengths  of 
eleven  feet.  When  sufficient  space  is  cleared  for  cultivation,  the 
logs  are  piled  up  In  heaps,  the  limbs  and  brush  on  the  top.  These 
piles  are  set  fire  to  in  the  spring,  and  the  land  ploughed.  This,  as 
may  be  supposed.  Is  a  matter  of  some  difficulty,  from  the  number 
of  the  stumps.  Ploughs  may  be  broken,  and  shins  too.  In  this  work. 
The  smaller  roots  are  grubbed  out,  and  the  larger  ones  divided  :  to 
stop  vegetation,  the  outer  bark  should  be  taken  off.  Five  or  six 
acres  may  thus  be  prepared  In  the  course  of  the  winter  by  a  man 
and  boy.  The  first  crop  Is  Indian  com  and  potatoes :  from  forty 
to  sixty  bushels  of  com  per  acre  may  be  got.  K  the  ground  is  in 
good  order,  the  next  crop  may  be  wheat,  the  produce  of  which 
may  be  some  fifteen  or  twenty  bushels  per  acre.  Care  should  be 
taken  to  leave  sufficient  woodland  for  fuel,  and  for  a  shelter  for  the 
cabin.  A  stock  of  provisions  will  have  to  be  laid  in  for  the  first 
year,  till  the  land  becomes  productive.  The  sum  necessary  to 
purchase  stock  and  implements,  for  a  farm  of  50  acres,  may  be  calr 
culated  at  from  200  to  300  dollars — say,  ploughs,  6  dollars ;  har- 
rows, 5  dollars ;  waggon,  50  dollars ;  other  small  Implements,  10 
dollars ;  yoke  of  oxen,  70  dollars  ;  chains,  5  dollars ;  two  cows,  30 
dollars  ;  twenty-five  sheep,  37  dollars.  The  cost  of  erecting  a  log 
cabin  in  the  State  of  New  York,  16  by  30  feet,  board  roof,  two 
floors,  windows  and  doors,  and  stone  chimney,  is  called  30  dollars. 
The  reason  of  this  amazing  cheapness  is,  that  little,  or.  In  fact,  no 
money  Is  laid  out  in  wages,  the  neighbours  invariably  lending  their 
assistance.  The  settlers  around  are  invited  on  a  certain  day,  the 
timber  is  cut,  and  the  teams  they  bring  with  them  are  used  to  haul 
the  logs  to  the  place  where  the  house  is  to  be  built.  The  building 
is  put  up  the  same  day,  the  logs  hewn  flat  in  the  inside,  the  outside 
bemg  left  round — the  chlnmey  built  up.  All  that  the  neighbours 
expect  is  their  dinner,  the  settler  finishing  the  remaining  portion 
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of  the  work  himself,  purchasing  the  "  lumber" — as  tlie  planks,  &c, 
are  called  in  America — the  cost  of  which  is  shown,  as  above  stated, 
to  be  some  30  dollars.  B. 

The  History  of  Artificial  Manures.  From  the  German. — ^That 
agriculture  is  at  present  in  a  transition  state  must  be  evident  to 
every  one.  Any  attempt  to  introduce  artificial  manures  a  few 
years  ago  would  have  met  the  greatest  ridicule ;  and  yet  now,  m 
England,  they  see,  without  any  surprise,  manufactories  for  pre- 
paring them  springing  up  in  all  the  most  important  districts,  and 
their  sale  announced  in  the  various  newspapers  as  systematically 
as  anything  else  the  fanner  requires.  There  is  no  means  for  ascer- 
taining the  extent  to  which  these  preparations  are  used,  but  it  is 
undoubtedly  very  great.  The  use  of  them  is  also  extending  to 
France,  though  not  so  general  as  in  England ;  and  it  is  with  the 
hope  of  removing  some  of  the  prejudice  with  which  artificial 
manures  are  yet  regarded  by  our  countrymen  that  we  have  raider^ 
taken  this  paper.  To  this  end,  nothing  can  be  so  efiectual  as  an 
account  of  the  principles  upon  which  they  are  prepared,  the  crops 
to  which  they  are  most  beneficially  applied,  and  the  benefits  derived 
from  their  use. 

Nature,  with  a  due  foresight  of  the  difficulty  of  moving  the 
agricultural  mind,  seems  to  have  gradually  pavea  the  way  for  the 
adoption  of  artificial  manures.  Bones  were  the  first  which  were 
introduced  ;  and  we  were  told  by  a  Scotch  farmer,  that  he  remem- 
bers their  first  application  to  one  of  his  father's  fields — ^iiot  as  now, 
carefully  ground  to  powder  or  crushed  in  a  mill,  but  simply 
broken  with  hammers.  He  said  that  field  had  not  yet  forgotten 
the  first  dose.  As,  however,  the  price  of  bones  is  now  much  higher 
than  it  was  thirty  or  forty  years  ago,  such  an  extravagant  use  of 
them  can  no  longer  be  tolerated.  By  means  of  proper  machinery, 
bones  are  now  broken  into  inch  botiesj  haff-inch  bonesy  and  bane' 
dust.  The  principal  supply  of  bones  for  the  English  market  is 
derived  from  Germany  and  South  America,  besides  what  is  col- 
lected in  the  country ;  so  that  we  are  supplying  these  wonderful 
islanders  not  only  with  food,  but  also  with  the  means  of  producing 
it  for  themselves.  If  the  bones  they  so  freely  purchase  be  so 
aluable  to  them,  they  must  be  equally  so  to  us.  As  bones  are 
Tco  from  police  or  excise  inspection  when  gathered  in  England 
^  *he  use  of  agriculture,  we  are,  of  course,  without  any  means  of 
'^vortaining  the  value  of  what  is  by  this  means  procured ;  but  as 
ae  duty  of  1  per  cent  upon  all  bones  imported  produced  £3000 
•.bout  ten  years  ago,  we  can  form  some  estimate  of  the  extent  to 
^  yuA   iiioT    ire  purchased  from  foreign  countries.*    There  can  be 


ii.x,.    WK    -OT    -'..fv.fccr  '    '       1 -,o  uor«9  ii"Dorted  10  1848  were  82.583  toos  : 
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little  doubt  that  their  use  is  now  much  extended ;  and  if  we  sup- 
pose that  the  home  supply  equals  the  foreign,  we  shall  not  greatly 
exaggerate  if  we  estimate  the  annual  value  of  bones  used  in  agn- 
culture  at  little  short  of  20,000,000  francs  (£830,000.) 

The  fii^st  introduction  of  bones  met  with  much  ridicule,  and  their 
use  has  been  almost  forced  upon  farmers  by  the  benefit  they  have 
seen  their  more  enterprising  neighbours  derive  from  their  appli- 
cation. We  were  told  that  those  men  who  at  first  refused  to  use 
them  have  clung  tenaciously  to  the  use  of  bones,  and  resist  even 
the  conviction  of  their  senses,  as  to  the  value  of  other  artificial 
manures. 

The  value  of  bones  having  now  been  firmly  established,  the  next 
step  was  the  introduction  of  guano  (or  the  dung  of  sea-birds)  from 
various  islands  on  the  coasts  of  Africa  and  South  America,  within 
the  tropics.  This  article  had  been  in  use  in  Peru  from  the  time 
of  the  Incas,  and  the  guano  brought  from  that  country  still  com- 
mands the  highest  price.  The  small  quantity  of  rain  that  falls  in 
Peru*  (fiee  ^erghfxuB^  Physical  Atlas)  insures  the  preservation  of 
the  soluble  and  most  valuable  portions  of  the  guano  through  a  long 
space  of  time.  It  is  to  our  countryman  Humboldt  that  the  credit 
of  introducing  this  substance  first  into  Europe  is  due :  the  direct 
and  indirect  consequences  of  this  will  ultimately  prove  as  important 
to  mankind  as  the  introduction  of  the  potato  or  tobacco  from  the 
same  hemispliere.  In  Germany,  the  value  of  this  substance  is  well 
known,  but  the  use  of  it  has  been  hitherto  too  confined  to  make  it 
an  important  article  of  commerce.  It  is  used  to  a  greater  extent 
in  France ;  but  England,  as  in  the  use  of  bones,  far  exceeds  all 
the  rest  of  the  world  put  together.  The  imports  of  guano  into 
the  latter  country  were — 


In  1841, 

1,800  tons 

,,  1842, 

12,000  ... 

„  1843, 

4,000  ... 

„  1844, 

82,000  ... 

„  1845, 

219,000  ... 

„  1846, 

89,000  ... 

„  1847, 

82,000  ... 

„  1848, 

71,414  ... 

„  1849, 

82,817  ... 

The  price  paid  by  the  farmers  during  this  period  has  varied 
between  £6  to  £10  per  ton;  and  these  enormous  quantities  of 
guano,  which  have  been  required  in  addition  to  the  bones  imported, 
give  us  a  more  exalted  opinion  of  the  industry  and  intelligence  of 
the  English  farmer  than  any  panegyric  could  possibly  convey. 

It  will  be  observed  by  the  above  table  that  the  quantity  of 
guano  imported  is  becoming  every  year  smaller,  except  the  last. 
This  is  not  in  consequence  of  a  growing  doubt  of  its  value,  but 

*  See  Julmston's  Physical  AUa$, — Thamslatok. 
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actually  from  the  exhaustion  of  the  supply.  The  Island  of  Ichaboe 
on  the  coast  of  Africa,  from  which  many  thousand  tons  were 
obtained,  has  been  stripped  down  to  the  bare  rock  by  the  emis- 
saries of  the  insatiable  agriculturists,  and  once  more  abandoned  to 
solitude.  Considerable  quantities  are  still  brought  from  Pati^onia ; 
but,  on  account  of  the  rain  which  there  falls,  the  Patagonian  guano 
is  very  poor  in  soluble  matter,  and  is  also  relatively  of  less  value 
than  the  Peruvian,  on  account  of  the  much  greater  percentage  of 
water  which  it  contains.  The  islands  in  the  South  Sea,  the  well- 
known  resorts  of  countless  myriads  of  sea-birds,  have  also  been 
carefully  examined ;  but  as  might  have  been  expected  from  the 
nature  of  the  climate,  the  guano  there  discovered  was  worse  than 
the  Patagonian — in  fact  worthless.  There  seemed  to  be  nothing 
for  the  farmer  to  look  forward  to  but  a  gradual  return  to  the  use 
of  bones;  and  if  the  whole  of  this  enormous  quantity  of  guano  had 
really  been  necessary  to  maintain  the  fertility  of  the  soil,  now  that 
the  supply  of  that  article  was  falling  off,  either  an  additional  supply 
of  bones  must  be  necessary,  or  they  must  increase  seriously  in 
price,  or  the  fertility  of  the  land  must  be  lessened  by  the  use  of  a 
smaller  quantity  than  formerly. 

From  this  serious  dilemma  we  are  happily  and  completely 
rescued  by  a  suggestion  of  another  son  of  our  Fatherlana.  To 
Humboldt  we  are  indebted  for  guano,  and  to  Liebig  for  the  idea 
of  dissolving  bones  in  sulphuric  acid. 

In  their  natural  state,  oones  are  completely  insoluble  in  water, 
and  it  is  only  by  long  decay,  and  the  action  of  carbonic  acid  evolved 
in  the  soil,  that  they  become  available  for  vegetation.  Under  the  old 
system  it  was  therefore  absolutely  necessary  to  use  these  in  large 
quantities,  as,  in  consequence  of  tlie  slow  process  to  which  they 
were  exposed,  much  of  the  valuable  portion  of  bones  is  altogether 
unavailable  for  the  first  crop.  By  dissolving  them  with  sulphuric 
acid,  what  it  requires  weeks  or  months  to  efi^ect  in  the  sou  is  at 
once  accomplishea.  About  30  to  40  per  cent  of  the  bones  are  at 
once  rendered  soluble,  if  the  process  be  carefully  performed.  This, 
by  rendering  more  of  the  bones  available  for  the  first  crop,  renders 
a  smaller  quantity  necessary ;  and  at  one  stroke,  by  causing  the 
'«ime  quantity  of  bones  to  go  further  than  before,  relieves  us  from' 
ill  fear  that  a  short  supply  of  bones,  or  the  failure  of  the  supply  of 
he  guano,  would  have  any  effect  upon  the  cost  of  fertilisers,  or  the 
***tiTity  of  the  soil. 

This  process  of  dissolving,  or,  as  it  should  be  more  properly 
;aiied,  digesting  bones  with  sulphuric  acid,  is  yet  received  witn 
^•''trust  by  many  farmers.  It  is  only  by  a  more  general  di£Fiision 
'I  a  knowledge  of  chemistry  that  the  process  will  be  thoroughly 
in#iot.afood  and  apprp'^'^^^^ed.  In  the  mean  time,  as  in  the  case  of 
>»'»  convictio       i  the  value  of  this  new  process  is  gra- 

.   '»Qi1ino»    no  t      a  im'-»oaaililA  ♦r     *oqiaf    the   r'^'1*»T>'»©   alisinif 
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from  the  superior  crops  and  redaced  expense  of  those  who  have 
tried  it. 

As  if  in  envy  of  the  success  of  this  hint  from  Liebig,  several 
other  processes  have  been  recommended  to  eifect  the  same  change. 
Muriatic  acid  has  been  tried,  but  the  muriate  of  lime  produced  by 
the  action  of  this  acid  upon  bones  is  not  so  useful  to  vegetation  as 
the  sulphate  of  lime,  formed  by  the  action  of  sulphuric  acid.  And 
another  disadvantage  consists  in  the  difficulty  of  properly  drying 
the  mixture  of  muriate  and  bones^  so  as  to  fit  it  for  application  to 
the  land,  either  by  the  hand  or  by  means  of  different  expensively- 
constructed  drills,  which  are  used  by  the  English  fanners  for  that 
purpose. 

Some  farmers  prefer  bones  that  have  been  previously  boiled  by 
the  glue-maker,  to  bones  in  a  natural  state.  The  former  are 
generally  lower  in  price,  but,  if  purchased  soon  after  they  have 
come  from  the  glue-maker,  they  are  so  full  of  moisture  that  they 
are  actually  much  dearer  than  other  bones,  notwithstanding  an 
apparent  trifling  advantage  in  price.  By  boiling  they  are  deprived 
of  much  of  the  azotised  matter,  or  that  portion  of  the  bones  which, 
when  they  are  allowed  to  ferment,  gives  off  a  smell  like  guano. 
The  loss  of  this  portion  of  the  bones  is  not  a  very  serious  matter, 
as  very  few  crops  are  now  grown  without  the  use  of  a  portion  at 
least  of  farmyard  manure  along  with  the  artificial  manures.  The 
farmyard  manure,  by  supplying  abundantly  the  same  substances 
that  have  been  removed  by  the  glue-maker,  renders  them  of  less 
importance.  Unless  the  wrmer  t^es  care  to  have  the  bones  exa- 
mined by  a  professional  man,  he  runs  some  risk  by  purchasing  the 
boiled  bones.  The  value  and  importance  of  the  other  constituents 
of  bones  is,  however,  not  so  clearly  understood  as  the  phosphoric 
acid.  The  only  difference  between  the  action  of  inch,  half-inch 
bones,  and  bone-dust,  is  that  the  latter  are  more  speedy  in  their 
action  than  the  half-inch,  and  the  half-inch  than  the  inch  bones. 
For  dissolving  in  sulphuric  or  muriatic  acid,  the  bones  need  only 
be  crushed  under  an  edge-stone,  a  much  more  simple  and  cheaper 
process  than  the  old  one. 

Besides  dissolving  in  acid,  some  writers  have  recommended  that 
the  bones  should  be  fermented  with  vegetable  matter,  as  dry  turf 
or  ashes,  or  by  heaping  them  up  by  themselves.  In  the  latter 
case,  if  boiled  bones  have  been  used,  little  or  no  change  will  take 
place ;  and  in  the  former,  particidarly  with  dry  turf,  a  fermentation 
will  go  on  ;  and  carbonic  acid  being  evolved,  as  in  the  soil,  it  will 
act  upon  the  bones,  and  produce  the  same  effect,  though  in  a  less 
degree,  as  either  sulphuric  acid  or  muriatic  acid.  The  objection 
to  this  process  is  its  slowness,  and  that  it  is  nearly  impossible  to 
make  it  as  thoroughly  effectual  as  when  done  with  sulphuric  acid. 
This  acid  is  sold  in  England  at  Id  per  pound,  and  even  lower;  its 
price  is  not,  therefore,  there  a  difficulty.     The  proportion  of  bones 
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to  acid  should  not  be  greater  than  three  to  one,  to  insure  complete 
decomposition. 

The  next  point  after  dissolving  the  bones  in  acid,  is,  how  they 
can  best  be  reduced  to  a  proper  fomi  for  application  to  the  soiL 
When  they  are  fermented,  by  being  mixed  with  turf  or  ashes,  no 
further  attention  is  necessary ;  but  in  the  pasty  state  in  which 
sulphuric  acid  leaves  them,  it  is  quite  impossible  to  apply  them  by 
either  the  hand  or  drill.  To  prepare  them  for  this,  some  farmers 
mix  the  dissolved  bones  with  coal  or  peat  ashes,  or  even  dry  soil. 
To  this  there  can  be  no  objection,  if  the  substance  added  contains 
no  lime ;  because,  should  that  be  present  in  an  uncombined  state, 
the  bones  are  at  once  restored  to  their  original  insoluble  condition. 
Some  manufacturers  use  gypsum  for  this  purpose,  and  others  chalk 
or  quicklime — thus  effectually  restoring  the  prepared  bones  to 
precisely  a  similar  condition  as  they  were  before  the  acid  was 
applied,  and  making  it  a  mixture  of  perfectly  insoluble  bones  and 
gypsum,  instead  of  containing  from  30  to  40  per  cent  of  soluble 
superphosphate  of  lime.  This  is  the  chief  difficulty  of  the  process, 
and,  as  it  involves  the  value  of  the  result,  it  should  be  managed  with 
the  greatest  care.  The  alkalis,  as  soda  and  potash,  dry  up  the 
mixture  without  any  of  these  bad  results,  and  leave  tlie  phosphoric 
acid  in  the  best  possible  state  for  supplying  the  wants  of  vegeta- 
tion. The  chief  objection  to  this  is  the  additional  cost,  and  until 
farmers  have  learnt  that  low  price  is  in  this  case  perfectly  synony- 
mous with  an  inferior  article,  we  can  hardly  expect  them  to  distin- 
guish between  an  article  costing  £5,  and  another  costing  £8,  espe- 
cially if  both  bear  the  name  of  superphosphate  of  lime,  by  which 
these  mixtures  are  now  distinguished. 

Notwithstanding  this  drawback,  the  use  of  the  superphosphate 
is  every  year  spreading  and  becoming   more   general,  until  it 
threatens  to  supplant  the  use  of  bones  in  their  natural  state  alto- 
gether.    It  has  had  to  overcome  a  keen  opposition  from  ridicule 
and  ignorance,  but  the  previous  steps  which  had  been  taken  in  the 
application  of  these  artificial  manures,  in  some  de^ee  prevents 
farmers  from  being  surprised  at  almost  anything  oeing  recom- 
mended as  a  manure.      The  objection  to  try  these  different  sab- 
"^tances,  which  had  been  much  shaken  by  the  results  of  bones,  and 
still  more  by  the  evident  value  of  guano,  has  been  almost  entirely 
removed  by  the  success  of  these  superphosphates.      Fanners  are 
tow  ready  to  use  almost  anything,  and  this  has  brought  us  to  the 
ioint  which  we  regard  as  most  characteristic  of  the  present  day. 
The  English  farmer  is  now  no  longer  satisfied  with  the  results  of  his 
^one  manure,  nor  even  with  the  still  more  astonishing  consequences 
'allowing  the  application  of  guano ;  nor  is  he  satisfied  by  being 
.ole  to  reduce  the  quantity  of  bones  necessary  to  produce  a  crop 
>y  converting  them  into  superphosphate.      These  gigantic  strides 
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of  all  the  artificial  manures,  becomes  known  by  chemical  analysis 
soon  after  it  is  discovered,  and  the  question  immediately  arises — 
Can  a  mixture  not  be  produced  so  as  to  answer  the  same  purpose  ? 
Guano  contains  phosphoric  acid,  lime,  ammonia,  organic  matter, 
&c.     There  can  be  no  art  in  preparing  a  similar  mixture. 

Several  receipts  for  efifecting  this  were  immediately  offered  by 
various  eminent  chemists,  and  at  first  with  nearly  uniform  disap- 
pointment. Even  Liebig  himself,  though  perhaps  his  master 
mind  was  warped  by  the  theories  on  vegetation  which  he  had  pre- 
viously promulgated,  has  been  unsuccessful  in  preparing  a  mixture 
of  ingredients  equal  to  guano  in  fertilising  powers.  We  are  not 
aware  of  the  chemical  composition  of  Liebig's  manures,  but  it  is 
some  consolation  to  know  that  the  first  attempts  of  the  English 
chemists  were  not  one  whit  more  successful. 

These  results  were  unfortunate,  as  they  have  undoubtedly 
checked  the  use  of  these  artificial  manures  to  some  degree.  As 
experience,  however,  has  now  taught  the  manufacturers  of  these 
imitations  of  guano  the  reasons  of  their  faikires,  there  is  every 
year  produced  a  more  perfect  article.  And  as  men  are  now 
coming  into  the  trade  who  have  both  character  and  capital  to  lose 
by  failure,  we  must  look  for  still  further  improvements,  both  from 
the  result  of  the  manures  when  applied  to  the  crops,  and  from 
further  discoveries  in  chemistry.  In  the  latter  direction,  our 
German  chemists  are  still  unapproached. 

But  the  climax  to  this  singular  progressive  movement,  unex- 
ampled in  all  the  previous  annals  of  agriculture,  is  the  discovery 
of  the  coprolites,  or  fossil  dung^  in  certain  portions  of  the  chalk 
series.  Attention  was  first  directed  to  the  rocks  containing  these 
coprolites  by  some  one  observing,  that  a  band  of  land  across  an 
estate  always  produced  much  more  luxuriant  crops  than  the  ad- 
joining land.  Upon  investigation  this  was  found  to  contain 
some  rather  singular-looking  nodules.  These,  when  examined 
by  competent  chemists,  were  found  to  contain  a  much  larger 
quantity  of  phosphoric  acid  than  the  best  bones,  and  were  pro- 
nounced by  geologists  to  be  the  dung  of  those  enormous  lizards  or 
crocodiles,  which,  countless  ages  ago,  had  roamed  over  the  south- 
east portions  of  England. 

If  we  have  had  occasion  to  express  surprise  that  English  farmers 
have  greedily  sought  the  dung  of  sea-birds,  on  the  barren  islands 
on  the  coast  of  Africa,  and  even  from  the  inhospitable  shores  of 
Patagonia  and  Peru ;  if  even  the  cattle  on  the  prairies  of  South 
America  cannot  be  allowed  to  die  in  peace,  because  their  bones  are 
needed  ;  nay,  if  it  be  true  that  even  the  bones  of  the  unfortunate 
beings  who  died  at  Waterloo  have  been  employed  to  fertilise  their 
fields  —  we  need  scarcely  express  surprise  tnat  the  dung  of  these 
antediluvian  monstei*s  should  also  be  turned  to  use  by  the  English 
farmer.      It  is  scarcely  necessary  to  say,  that  the  coprolites  have 
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had  little  difficulty  to  overcome — ^they  have  at  once  made  their 
way  into  the  list  of  fertilisers.  It  has  always  been  the  wish  of  Eng- 
land to  render  herself  independent  of  foreign  supplies  of  grain ;  but 
the  rapid  increase  of  her  population  has  hitherto  prevented  the 
accomplishment  of  this  desire.  Should  these  coprolites  exist  to  any 
extent,  if  the  English  farmer  be  not  renderea  independent  of  a 
foreign  supply  of  bones,  he  has  at  least  another  source  of  that 

Ehosphoric  acid,  which  he  has  now  thoroughly  satisfied  himself  to 
e  the  most  valuable  portion  of  all  manures. 

The  next  point  aimed  at  in  the  prepai*ation  of  artificial  manures, 
was  a  step  beyond  the  mere  imitation  of  guano,  to  which  the  first 
attempts  were  directed.  Chemical  analyses  have  clearly  shown, 
that  the  ashes  of  cultivated  plants  consisted  of  a  mixture  of  lime, 
potash,  soda,  sulphuric,  muriatic  and  phosphoric  acids,  and  several 
other  substances.  It  was  also  observed  that  difi^erent  plants  con- 
tained these  substances  in  very  different  proportions  ;  but  that 
analyses  of  the  same  plant,  even  by  different  chemists,  showed 
such  a  similarity  as  to  justify  the  conclusion  that  a  certain  mixture 
was  characteristic  of  that  plant.  The  conclusion  immediately 
arrived  at,  from  this  stage  of  knowledge  on  the  subject,  was,  that  a 
mixture  similar  to  the  ashes  of  a  plant  had  but  to  be  prepared,  and 
we  would  at  once  have  the  best  possible  manure  for  that  plant. 

No  sooner  was  the  suggestion  given  to  the  world  than  manures, 
not  for  general  use  like  guano,  or  prepared  bones,  were  at  once 
offered  to  the  farmer.  One  manufacturer  actually  went  so  far  as 
to  say,  that  the  manure  he  offered  was  so  carefully  prepared,  and 
so  exactly  suited  to  the  plant  which  the  farmer  wished  to  grow, 
that  the  weeds,  being  of  a  different  composition,  would  not  be  able 
to  exist — ^thus  manuring  and  clearing  the  land  at  one  and  the 
same  time.  Quackery  and  impudence  could  not  go  farther  than 
this.  More  modest  men  contented  themselves  with  offering 
manures  for  the  straw  of  the  cereals,  for  the  grain,  for  turnips,  for 
hay,  for  clover,  for  hops — in  fact,  a  special  manure  for  nearly  every 
crop  which  the  necessity  or  curiosity  of  the  farmer  might  lead 
him  to  cultivate. 

We  have  already  said  that  the  foundation  of  these  manures 
vo«  the  analysis  of  the  ashes  of  the  plant  to  which  they  were  sup- 
jij6k,d  to  be  specially  adapted. 

The  very  most  of  these  manures  have  been  failures — some  from 
gnorance,  others  from  desira,  as  not  a  few  of  them  were  manu- 
actured  for  sale  only.  Others,  again,  failed  because  it  seems  to 
^ave  been  overlooked  that  the  analysis  of  the  ashes  of  a  plant 
if^^a  not,  in  all  cases,  show  the  state  of  chemical  combination  in 

nich  these  substances  exist  in  the  plant ;  and,  secondly,  if  even  it 
(Id  sho^  iiis  exactly,  still  it  by  no  means  follows  that  the  state 
n  XT ',;«.     ne  iDiTi*>rQ    'ngrcdicuts  are  found  in  the  plants  is  that  in 
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Notwithstanding  these  partial  failures,  which  have  been  the 
result  of  imperfect  information,  still  the  foundation  id  undoubtedly 
correct.  If  the  land  is  to  be  maintained  in  fertility,  we  must 
certainly  supply  to  it  by  means  of  manures,  all  the  ingredients 
which  are  removed  by  the  crops.  The  difficulty  yet  to  be  over- 
come is,  the  proper  state  of  chemical  combination  in  which  these 
substances  are  to  be  combined  in  the  manure,  so  as  to  produce  the 
best  possible  result  on  the  crops. 

with  regard  to  the  phosphoric  acid,  there  is  now  no  doubt  that 
bones  or  coprolites,  digested  with  sulphuric  acid,  are  the  best 
source  of  this  ingredient.  As  the  English  farmer  derives  a  large 
quantity  of  bones  from  Germany  and  central  Europe,  our  own 
agriculturists  are  surely  in  a  better  position  than  he  is.  In  the 
price  of  sulphuric  acia  the  English  farmer  has  imdoubtedly  an 
advantage,  but  not  so  much  so  as  seriously  to  counterbalance  the 
greater  cheapness  of  bones.  With  regard  to  lime,  thoueh  there  are 
other  and  less  expensive  methods  of  supplying  any  deficiency  which 
may  exist  In  the  soil,  it  is  also  present  to  some  extent  in  the  bones. 

It  has  already  been  remarked  that  potash  and  soda  are  the  best 
substances  which  can  be  added  to  ary  up  the  manure.  They 
need  not,  of  course,  be  chemically  pure  for  this  purpose. 

Magnesia  can  be  obtained  from  Epsom  salts  or  magnesian 
limestone. 

Chlorine  or  muriatic  acid,  though  of  less  consequence  than  sul- 
phuric or  phosphoric  acids,  can  easily  be  added  by  means  of  com- 
mon salt. 

With  regard  to  ammonia,  there  is  yet  some  diflference  of 
opinion  ;  some  chemists  asserting  that  plants  derive  this  substance 
from  the  air,  and  that  it  need  not  therefore  be  present  in  manure. 
It  is,  however,  present  in  the  best  guano  and  in  farmyard  manure : 
we  therefore  think  that  those  prepared  manures  will  best  main- 
tain their  character  to  which  ammonia  is  added. 

In  fact,  the  best  manures  will  be  those  which  most  closely  imi- 
tate common  farmyard  manure. 

Such,  then,  is  a  brief  account  of  the  steps  by  which  English 
farmers  have  been  led  on,  from  the  use  of  bones,  to  the  establish- 
ment of  extensive  manufactories  for  preparing  artificial  manures. 
It  is  difficult  to  estimate  the  future  effect  of  this  great  step  in 
practical  agriculture.  That  the  continent  of  Europe  is  able  to 
supply  England  with  com  at  a  cheap  rate,  is  because  so  much  of 
our  land  is  yet  in  a  virgin  state;  and  it  is  reflecting  the  highest  credit 
on  the  English  farmer,  that  he  is  able  to  maintain  his  land  in  a 
state  of  perpetual  fertility.  The  extensive  use  of  artificial,  or 
chemically  prepared,  manure  has  greatly  contributed  to  this 
result.  To  what  degree  of  perfection  English  agriculture  will 
ultimately  arrive,  it  is  impossible  even  to  guess.  The  example 
is  well  worthy  of  imitation.      The  bones  used  by  the   English 
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farmer  are  purchased  from  us  ;  and  as  the  same  strata  which 
yielded  the  coprolites  exists  in  Prussia  and  northern  German 
doubt  they  will  also  be  found  there.  In  both  these  respec 
German  agriculturist  is  upon  equal  or  superior  ground,  hi 
but  the  same  industry  and  enterprise  as  the  English  fanner. 

The  turnip  crop  is  that  to  wliich  these  manures  have  been 
extensively  and  most  successfully  applied.  This  root  i 
foundation  of  English  fanning ;  and  if  even  the  artificial  m? 
should  ultimately  prove  of  only  partial  benefit  to  the  corn 
the  consequences  are  not  serious,  as  long  as  it  can  be  gro 
abundance — the  farmyard  manure,  which  it  supplies  in 
abundance,  insuring  good  following  crops. 

There  have  been  numerous  trials  of  these  prepared  ms 
upon  com  crops ;  but  hitherto  with  but  partial  success. 

The  clover  plant  seems  to  present  a  better  chance ;  thougl 
these  manures  should  be  more  useful  to  the  clover  tlian  to  th< 
crop,  it  is  difficult  to  .assign  an   intelligible  reason.      It 
erhaps  be  advisable  to  say,  tliat,  up  to  this  time,  the  experi 
avc  been  more  successful  in  the  one  case,  and  not  to  atten 
explain  what  is  probably  only  caused  by  ignonance  in  the 
It  is  impossible  to   over-estimate   the  good  resulting  froi 
progressive  improvement  we  h.ive  endejivourcd  to  chronicle, 
with  some  hope  of  stirring  up  the  emulation  of  the  German  fai 
that   these   pages  are  written, — and  that,  for   the   sake   o 
Fatherland,  they  may  emulate  what  has  been  therein  des< 
is  at  once  their  duty  and  for  their  own  advantage. 

Notes  on  Wire-Fencing,  By  A.  Binning  Munro,  Esq.  of  Ai 
bowie,  Stirlingshire. — It  is  now,  I  presume,  quite  understoo< 
wire-fencing  is  the  best  and  cheapest  fencing  that  can  be  ac 
in  almost  any  circumstJinces :  and  it  only  remains  to  be 
sidered  how  the  best  wire-fence  can  be  made  at  the  cheapcs' 
I  have  lately  served  an  apprenticeship  in  company  with  mj 
excellent  neighbouring  snnth,  Mr  James  Sinclair,  at  AuchinI 
(whose  ploughs,  1  may  remark  in  passing,  cannot  be  excel! 
making  a  firm  "  fur  ''  on  stiffish  soil.)  \Ve  have  discovere 
there  is  no  mystery  in  making  wire-fences ;  and,  moreover,  tl] 
very  best,  with  strong  iron  posts  set  into  whinstone,  can  be  ] 
at  about  the  same  cost  as  is  usually  paid  for  those  with  w 

Iiosts.  Mr  Young  seems  to  reconnnend  wooden  posts,  and  i 
)e  that  the  red-wood  of  old  larch  will  last  a  good  many  year 
I  saw  lately  a  fence  put  up  with  posts  of  the  best  Memel  fir,  ^ 
after  standing  less  than  five  years,  was  a  wreck ;  and  I  h( 
show  that  strong  iron  posts  do  not,  in  fact,  cost  much  mor< 
the  wooden  ones.  I  have  lately  put  up  about  700  yards  of 
with  strong  iron  posts,  in  a  very  satisfactory  manner ;  and  tl 
there  is  hardly  any  of  it  on  a  straight  line,  Ibeing  at  the  side 
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approach,  there  is  not  one  lateral  stay  in  the  whole  fence.  I  think 
it  will  be  useful  to  give  an  account  of  the  fence,  and  an  idea  of  the 
expense. 

In  the  process  of  subsoilinff  land,  I  got  a  great  many  large 
land  stones,  of  whinstone,  granite,  &c.  Of  these  I  put  a  very  large 
one,  say  drawn  with  difficulty  by  four  horses  on  a  sledge,  at  each 
end,  and  at  each  side  of  gates  or  breaks  in  the  fence.  At  each  90 
yards  1  put  a  large  stone,  say  a  pair-horse  sledge  stone,  for  the 
other  straining  posts ;  and  for  the  smaller  posts,  at  intervals  of  3 
yards,  or  2  yards  where  the  radius  of  the  circle  was  very  small,  I  put 
a  stone,  three  or  at  most  four  of  which  were  a  cartloaa.  The  large 
stones  were  put  along,  the  smaller  ones  across,  the  line  of  the 
fence ;  and  the  longer  in  shape  the  stones  are  the  better ;  and  all 
the  longest  should  be  kept  for  the  quickest  tunis,  the  posts  being 
put  in  the  end  of  the  stones  nearest  the  outside  of  the  circle.     In 

Eutting  in  stones  having  a  flat  and  a  round  side,  they  should  be 
edded  upon  the  flat  side,  and  the  hole  bored  on  the  apex  of  the 
round  one,  that  there  may  be  as  little  of  the  stone  near  the  surface 
as  possible,  that  the  grass  may  not  wither  over  it  in  dry  weather. 
The  straining-posts  are  round,  and  of  2^  inches  diameter  each, 
weighing  68  lb.,  and  with  stays  in  the  common  way.  The  smaller 
posts  are  of  1^  inches  by  ^  inch  bar  iron,  cut  at  the  proper  length, 
with  six  holes  for  the  wires,  and  weighing  10  lb.  each.  They  are 
not  squared  at  the  end,  to  admit  of  their  being  put  into  a  small 
hole,  as  is  very  commonly  done,  and  which  weakens  the  iron  just 
where  it  should  be  the  strongest ;  but  the  flat  bar  is  kept  entire, 
and  the  hole  is  made  to  fit  it,  instead  of  its  being  made  to  fit  the 
hole  ;  and  thus  the  whole  strength  of  the  iron  is  preserved,  of  which 
the  greater  part  is  commonly  wasted.  The  holes  for  the  straining- 
posts  are  6  inches  deep,  and  for  the  smaller  posts  4  inches.  When 
the  posts  are  put  in  the  holes,  the  holes  are  to  be  filled  with  round 
gravel  stones,  and  nm  in  with  melted  sulphur,  at  2d  per  lb.,  which 
is  better  than  lead ;  for,  in  cooling,  the  lead  contracts  and  leaves 
the  post  loose,  which  is  not  the  case  with  the  sulphur.  After  the 
posts  arc  fastened  in  the  stones,  they  are  placed  eyesweet  and  level 
by  means  of  a  tress  and  lever,  with  a  strong  iron  or  steel  pin, 
which  goes  through  the  uppermost  hole  of  the  post.  The  fii'st  wire 
is  then  thread  through,  and  the  stones  still  farther  adjusted,  and 
the  fence  finished  in  the  common  way. 

Land  stones  are  generally  to  be  had,  greatly  to  the  advantage 
of  the  cultivator  w^ho  subsoils  his  land ;  and  in  the  following  esti- 
mate of  expense,  I  shall  not  take  the  procuring  of  them  into 
account  at  all.  Good  wire  can  be  had  at  Stirling,  and  I  presume 
in  most  market  towns,  for  8s.  6d.  per  bundle  of  63  lb. 

No.        4        gives        1 50        yards  per  bundle. 
No.        6        gives        200  do. 

No.        8        gives        300  do. 
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For  100  yards  of  fence  it  will  require — 

Of    No.    4,        4  thirds  of  a  bundle. 
Of    No.    6,        8      do.         do. 
And  of    No.    8,        2      do.  do. 


Or  in  whole,  9  thii-ds,  or 

Three  bundles,  at  8s.  6d.      =      £16    6    for  wire. 
33  posts,  of  10  lb.  each  at  7s.  6d. 
per  cwt. ;  say  3  cwt.,        ==         12    6 

A  journeyman  blacksmith  and  two  stout  apprentices  can  bore 
and  fit  the  posts  for  100  yards  easily  in  a  day.  With  allowance  for 


coals  and  wages,  this  will  cost,  say 

And  for  IJ  straining  post  for  each  100  yards, 
bored  and  fitted,  .  •  .  • 

Boring  33  holes  with  1^  inch  jumpers,  and  4  inches 
deep,  the  jumpers  being  provioed  by  the  proprietor, 
but  maintained  by  the  workman,  at  2d  each, 

Holes  for  straining-post,  say,     . 

Or  thus — 


£0  10    0 
0    6    6 


0 
0 


5 
0 


6 

8 


Wire,      .... 

Iron  for  posts,     . 

Boring  and  fitting  posts, 

Straiuing-posfs  bored  and  fitted. 

Holes  in  stones, 

All  other  expenses  should  be  nearly  covered  by 

Total  cost,  per  100  yards. 
Or  nearly  lid.  per  yard. 


£15  6 

12  6 

0  10  0 

0    6  6 

0    6  2 

10  0 

£4  10  8 


It  will  surprise  many  that  this,  an  unusually  strong  fence,  can 
be  put  up  so  cheaply ;  but  the  following  are  the  reasons : — 
1st,  The  stones  oeing  very  heavy  and  the  posts  very  strong, 
and  put  into  the  stone  without  being  weakened,  no  lateral 
stays  are  required  even  in  a  quick  turn. 
2d,  The  whole  iron  work  is  at  the  price  of  cost  and  work,  and 
not  at  the  fancy  price  of  2Jd.  per  lb.,  which  would  double  the 
cost  of  the  fence,  or  very  nearly. 
Onr  agrir"1*'"'al  smiths  are  a  hard-working,  industrious  dasB, 
an^    li^'ild  '■'      "dIo^ "^  '^   in+ting  up  all  these  fences,  which,  dur- 
Jnor  If    »V'  .mn..         «-•     heir  employment  is  dull,  would  be 

•-      ■    -'  '    •'^-     ^   ^^"  proprietor  it  would  be  a 


^-rno 


£>" 


'ff^k 


^ocwt^t^    //—       ->'     ^1     ceter  IVIaceenzie,  West 

**  'Imff. — Froui  iJu^Lj  ^cjii»     iDservation,  we  have  come 

usion,  that  due  respect  ..   not  paid  to  the  old  trees  of 

•  y.     If  more  a^^'^ntion  were  bestowed  upon  them,  nobler 

iM  v>*>  fmiT       lorninr  our  ^or^'iflcapefl   -affbr'^''^o^  sbado 
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and  shelter,  when  required,  in  the  various  seasons  of  the  year. 
An  old  writer  on  forest  trees  remarks,  "  that  it  is  not  to  be  passed 
by,  that  the  very  first  law  we  find,  which  was  ever  promulgated, 
was  concerning  trees ;  and  that  laws  themselves  were  first  written 
upon  them,  or  tables  composed  of  them ;  and  after  their  establish- 
ment in  Paradise,  the  next  we  meet  withal  are  as  ancient  as 
Moses — When  thou  shalt  besiege  a  city  a  long  time,  in  making 
war  against  it  to  take  it,  thou  snalt  not  destroy  the  trees  thereof 
by  forcing  an  axe  against  them ;  for  thou  mayest  eat  of  them ; 
and  thou  shalt  not  cut  them  down  (for  the  tree  of  the  field  is 
man's  life)  to  employ  them  in  the  siege.  Only  the  trees  which 
thou  knowest  that  they  be  not  trees  for  meat  thou  shalt  destroy 
and  cut  them  down ;  and  thou  shalt  build  bulwarks  against  the 
city  that  maketh  war  with  thee,  until  it  be  subdued.  Which, 
though  they  chiefly  tended  to  fruit  trees,  even  in  an  enemy's 
country,  yet  you  will  find  a  case  of  necessity  Only  alleged  for  uie 
permission  to  destroy  any  other." 

It  has  been  well  remarked,  that,  amid  the  infinite  variety  of 
natural  productions  adapted  for  the  adornment  of  the  earth,  and 
supplying  the  wants  of  man,  none  awakens  so  powerfully  our 
sympathy,  or  stirs  our  fancies  with  such  lively  interest,  as  those 
venerable  sons  of  the  forest  which  stand  the  livmg  remembrancers 
of  older  times — the  silent  witnesses  of  the  scenes  that  history 
treasures  up  of  generations  gone  by — the  sole  memorials  of  many 
a  stirring  incident  now  fading  in  the  dim  shadows  of  tradition. 

Than  a  tree,  a  grander  child  earth  bears  not : 

What  are  the  boasted  palaces  of  man. 

Imperial  city,  or  triumphal  arch, 

To  forests  of  immeasurable  extent,     ^^ 

Which  time  confirms,  which  centuries  waste  not  I 

Oaks  gather  strength  for  ages;  and  when  at  last 

They  wane,  so  beauteous  in  decrepitude, 

So  grand  in  weakness,  e'en  in  their  decay 

So  venerable, — 'twere  sacrilege  to  escape 

The  consecrating  touch  of  time  ! 

The  preserv^ation  of  our  ancient  trees  may  be  useful  in  many 
respects.  To  the  antiquarian  they  will  often  point  out  the  spots 
where  the  palace  of  the  prince  and  the  cottage  of  the  peasant  once 
stood,  when  little  else  remains  of  their  past  history.  We  are  told 
that  the  venerable  Hatfield  oak  still  grows  close  by  the  site  where 
formerly  stood  the  Palace  of  Hatfield,  a  royal  residence  of  Henry 
the  Eighth,  though  now  its  sole  remains  are  a  dismantled  ruin# 
The  Windfield  oak  stands  beside  the  grey  old  tower  of  Windfield 
Castle,  where  the  unhappy  princess,  once  Queen  of  France  and 
Scotland,  passed  nine  years  of  her  sad  captivity.  Windfield 
Castle  is  long  since  a  deserted  ruin,  the  T>rison  gate  all  broken 
down,  and  the  matted  clusters  of  the  ivy  gathering  over  its 
crumbling   walls.     The   old   oak  which  bears  the  name  of  the 
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castle  stands  directly  in  front  of  Queen  Mary's  Tower.  It  must 
have  been  in  her  day  a  noble  tree^  and  still  it  stands  in  rugged 
strength,  as  if  defying  the  storms  of  ages.  Often  have  we  thou^t, 
when  wandering  in  the  Torwood,  where  the  famous  oak  of 
Wallace  grew,  Aat,  if  care  had  been  bestowed  upon  it,  it  might 
have  been  existing  yet,  as  a  national  monument,  and  a  noble 
specimen  of  the  vegetable  race  in  a  country  like  ours ;  for  we  are 
taught  that  the  manner  of  growth  in  exogenous  trees  may  be 
compared  to  a  succession  of  hollow  cylinders,  increasing  gradually 
in  diameter,  and  sheathing  one  another.  This  being  the  case,  and 
the  last  cylinder  having  its  own  independent  vitality,  it  will 
be  apparent  that,  under  circumstances  constantly  favourable  to 
growth,  individuals  of  this  kind  may  continue  to  exist  for  many 
ages;  for  there  is  no  conceivable  manner  in  which  their  death  can 
be  brought  about  in  the  absence  of  accidents — among  which  would 
of  course  be  classed  starvation,  arising  from  the  destruction  of 
nutriment  in  the  soil  where  they  grow;  and  suffocation,  caused  by 
the  obstruction  of  their  respiration,  whether  by  the  absence  of 
light  or  the  exclusion  of  air. 

In  many  parts  of  our  country  we  meet  with  a  solitary  tree, 
commonly  an  ash — or,  it  may  be,  an  elm,  or  a  fine  specimen  of  a 
Scotch  fir — growing  far  apart  from  other  trees;  and  we  often 
wonder  how  they  came  there,  or  were  allowed  to  remain. 
Sometimes  there  is  a  small  clump  of  trees,  some  of  them  fine 
specimens  of  their  kind,  others  in  the  last  stage  of  existence, 
bearing  the  marks  of  the  buffetinga  of  many  storms,  and,  it  may 
be,  a  short  allowance  of  provisions.  Old  age  and  poverty  arc  ill 
to  bear  in  the  vegetable  kingdom — even  when  they  assail  the 
monarchs  of  the  woods — as  well  as  in  the  animal ;  they  make  the 
strong  bow  before  them.  Neglect,  and  the  destroying  hands  of 
admiring  pilgrims,  have  wrought  the  destruction  of  many  a  noble 
plant;  and  nothing  remains  for  the  gratification  of  future  genera- 
tions but  the  spot  on  which  they  grew.  If  our  trees  could  speak, 
many  of  them  would  cry  out,  "  Gentle  woodman,  spare  the  tree.^' 
When  inquiry  is  made  respecting  these  old  weather-beaten  trees 
of  a  bygone  age,  we  commonly  learn,  that  once  on  a  time  a 
cot-house  stood  near  by — or,  it  may  be,  an  old  faran-steading — and 
the  trees  grew  near  the  garden,  and  the  trees  are  all  that  remun 
to  mark  the  spot  where  numbers  of  the  human  family  were  bom, 
^I'ved,  and  died  -  ^^i,  when  looking  on  the  old  patriarchs  of  the 

oo^ofaVilA  ftimilt        ,pn  rninr^  opnofl  V»o/»if  fQ  g^  period,  whcu 

.1U.J  matched 
1  no  Ot%/9ox/t>    '*      o  parent  bough — time  saw 
"he  acorn  u^^^i  >om  the  spray — time  passed, 
Vhile,  springing  ft-om  its  swaddling  shell,  yon  oak, 
■he  cloud-crown'd  monarch  of  our  woods,  by  thorns 
«'•— 'ron'd,  escaped  the  raven's  bill,  the  tooth 

.•/v«*   nnr*     Ia/^i^    *hc     i/»lir^-^m«i      •  ^nif/*    aud  SpHkHg 
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A  royal  hero  fVom  his  nurse's  arms. 

Time  gave  it  seasons,  and  time  gave  it  years; 

Age  bestowed,  and  centuries  grudged  not. 

Time  knew  the  sapling  when  gay  snmmer's  breath 

Shook  to  the  roots  the  infant  oak,  which  after 

Tempests  moved  not.    Time  hollowed  in  its  trunk 

A  tomb  for  centuries,  and  buried  there 

The  epochs  of  the  rise  and  fall  of  states. 

The  fading  generations  of  the  world, 

The  memories  of  man. 

Vhen  wo  look  upon  the  gigantic  remains  of  trees  that  are 
id  from  time  to  time  in  our  peat-mosses,  and  compare  them 
li  the  living  offspring  of  the  present  day,  we  are  almost  ready 
-ome  to  the  conclusion  that  we  live  in  a  degenerate  age  of  the 
Id ;  for,  with  all  our  acquaintance  with  the  science  of  arbori- 
:ure,  which  depends  on  a  knowledge  of  the  nature  of  trees,  of 
different  agents  in  cultivation,  and  of  the  purposes  to  which 
js  are  applied  in  the  arts — with  all  our  knowledge,  we  seem 
come  far  short  of  producing  anything  like  what  has  already 
n  in  the  world  before  us.  Such  remains  as  we  witness  from 
e  to  time  should  stir  us  up  to  greater  exertion  to  preserve  the 
trees  of  our  country,  and  study  the  best  methods  to  encourage 
condition  of  our  young  woods  and  plantations.  With  great 
3  the  cultivator  of  exotic  plants  will  strive  to  obtain  specimen 
its  from  various  parts  of  the  world,  and  look  upon  them  with 
ght  when  they  thrive  under  his  fostering  hand.  Of  many  of 
it  it  may  be  said,  that  they  are  "  bom  to  bloom  unseen,  and 
jte  their  sweetness  on  the  desert  air ; "  for  they  are  seen  by 
,  and  their  sweetness  is  confined  to  the  narrow  limits  of  a 
-house.  Not  so  the  hardy  deciduous  and  evergreen  trees  that 
found  in  the  orders  amentaceoB  and  coniferce.  It  has  been 
larked  of  the  former  group,  "  Here  is  the  order  in  which 
the  timber  trees  of  Europe,  and  most  of  those  of  all  cold 
ntries,  are  stationed.  Every  genus  consists  of  plants  important 
the  wants  of  man.  The  alder,  the  birch,  the  willow,  the 
•lar,  the  oak,  the  chestnut,  the  nombean,  and  the  plane,  are 
collected  in  this  place,  to  which  they  have  been  brought  by  the 
icideucc  of  similar  fructification,  existing  in  all  of  them.  This 
ilarity  depends  upon  their  producing  flowers  of  one  sex  only, 
males  of  which  are  always  arranged  in  catkins,  of  which  the 
rers  are  destitute  of  calyx  or  corolla,  in  the  place  of  which  is 
duced  a  single  scale.  Their  bark  is  furnished  with  an  astringent 
iciple,  which  has  rendered  them  valuable  either  for  staining 
3k,  as  in  the  alder  and  the  oak-gall ;  or  for  tanning,  as  in  the 
: ;  or  as  febrifuges,  as  the  alder,  the  birch,  the  oak,  and  most  of 
willows.  The  fruit  of  many  amentacece  contains  a  consider- 
3  proportion  of  faecula,  which  renders  it  fit  for  the  food  of  man 
1  other  animals,  as  the  acorns  of  the  oak,  the  mast  of  the  beedi, 
nut  of  castanea  and  of  corylus." 
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The  order  coniferas  Is  also  of  much  importance  in  a  country  I 
ours,  being  arborescent  and  shrubby,  ana  usually  both  resinous  8 
evergreen.  We  are  also  informed  that  their  real  or^nisation  \ 
for  a  long  period  but  little  understood,  until  Brown  aiscovered  tl 
the  ovules  of  the  entire  order  are  naked.  No  other  race  of  pla 
can  be  named  of  more  importance  to  mankind  than  this :  first, 
their  resinous  secretions,  as  turpentine,  pitch,  Canada  balsam,  & 
and,  secondly,  for  their  timber,  which  is  used  under  the  names 
fir,  pine,  deal,  cedar,  and  many  others.  All  the  kinds  of  fir,  ced 
juniper,  pine,  savin,  cypress,  and  arbor-vitae,  are  species  of  gen^ 
belonging  to  this  order,  which  appears,  from  geological  evidence, 
have  existed  in  great  abundance  among  the  earliest  vegetation  tl 
clothed  the  surface  of  our  planet.  In  many  respects  our  coun 
has  much  need  of  their  clothing  yet.  t6  change  its  aspect  t 
improve  its  climate ;  and  to  be  more  kind  to  those  hardy  trees  i 
have  been  struggling  for  many  years  for  an  existence.  If  half 
care  was  bestowed  upon  our  woods  and  plantations — and  we  n 
include  our  old  memorial  trees — that  is  freely  given  to  objects 
far  less  importance,  our  country  would  be  greatly  benefited  in 

{physical  condition ;   and,  no  aoubt,  other  blessings  would   8( 
bllow. 

In  the  article,  "  Age  of  Trces,^'  in  the  Penny  Cyclopcedioj  it 
stated  "  that  everything  connected  with  the  growth  of  timber  trc 
their  duration,  and  the  causes  which  conduce  to  their  decay,  b 
so  directly  upon  points,  not  only  of  general  interest,  but  of  gr 
practical  importance,  that  we  have  thought  it  advisable  to  dev 
an  article  to  its  separate  consideration."  In  the  same  article  so 
statements  are  made  which  we  consider  somewhat  at  variance  w 
our  experience  and  observation.  It  is  stated,  "  In  the  course 
the  inquiry  into  the  method  of  computing  the  age  of  ancient  tre 
a  discovery  has  been  made  of  some  importance  to  timber  growc 
inasmuch  as  it  shows  that  those  who  plant  for  profit  alone  sho 
not  allow  tlieir  trees  to  grow  beyond  a  certain  number  of  yet 
varying  according  to  tlie  species ;  for  It  has  been  found  that,  so 
are  exogenous  trees  from  continuing  always  to  increase  in  diame 
at  the  same  rate,  that  every  kind  diminishes  in  its  rate  of  gro\ 
after  a  certain  age :  the  oak,  for  example,  between  its  fortieth  c 
Its  sixtieth  year,  the  elm  after  its  fiftieth,  the  spruce  fir  after 
fortieth,  and  the  yew  probably  after  its  sixtieth.  With  referei 
to  this  subject.  Professor  De  Candolle  has  constructed  a  table 
rate  of  growth,  which  we  subjoin : — 
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Table  of  the  Rate  of  Increase  in  Diameter  of  certain  Exogenous  Trees 
expressed  in  lines  (twelfths  of  an  inch.) 


QuerciM 
peduncu- 

Quercus 
sessiliflora 

Quercos 
sessiliflora 

Larch  flr 

2a5  years 

old. 

Elm  335 

Bpmceflr 

120  years 

old. 

Yew  71 

\^  Ad  1*1 

Years, 
to     10 

latii8  130 
years  old. 

210  years 
old. 

333  years 
old. 

years  old. 

years  old. 

1 

54 

10 

18 

48 

16 

41 

8 

10 

to     20 

62 

16 

33 

61 

44 

54 

114 

20 

to     30 

54 

22i 

394 

58 

584 

52 

12    . 

30 

to     40 

60 

12 

28 

72 

72 

45 

104 

40 

to     50 

48 

13i 

23 

46 

88 

354 

7 

50 

to     60 

44 

14 

124 

57 

74 

36 

124 

60 

to     70 

56 

lOi 

9 

46 

78i 

18 

8 

70 

to    80 

44 

11 

H 

29 

66 

17 

80 

to     90 

32 

H 

84 

30 

59 

13 

90 

to  100 

32 

H 

8 

24 

45 

13 

100 

to  110 

30 

H 

74 

32 

30 

22 

110 

to  120 

36 

9 

84 

26 

30 

22 

120 

to  130 

30 

9 

8 

204 

24 

130 

to  140 

H 

10 

22 

24 

140 

to  150 

10 

8 

23 

18 

150 

to  160 

84 

84 

21 

19 

160 

to  170 

9 

9 

20 

174 

170 

to  180 

10 

8 

19 

23 

180 

to  190 

9 

8 

18 

30 

190 

to  200 

9 

7 

21 

34 

200 

to  210 

9 

8 

22 

34 

210 

to  220 

7 

224 

26 

220 

to  230 

6 

21 

36 

230 

to  240 

8 

22 

28 

240 

to  250 

8 

20 1 

26 

250 

to  260 

74 

24 

260 

to  270 

8 

174 

270 

to  280 

8 

26 

280 

to  290 

84 

28 

290 

to  300 

84 

29 

300 

to  310 

9 

16 

310 

to  320 

8 

164 

320 

to  330 

8 

21 

It  IS  added,  "  It  is  very  much  to  be  wished  that  observations  of 
this  kind  should  be  multiplied,  as  they  would  probably  lead  to 
some  very  important  conclusions,  and  at  all  events  would  throw 
light  upon  a  part  of  botany  that  is  at  present  very  obscure." 

About  twenty  years  ago,  when  some  alterations  were  making  at 
this  place,  three  old  ash-trees  stood  somewhat  in  the  way,  and  as 
they  appeared  to  be  in  an  unhealthy  state,  with  a  great  number  of 
dead  branches  upon  them^  sentence  of  removal  was  nearly  pro- 
nounced against  them.  However,  they  were  allowed  to  remain,  to 
make  up  the  bank,  where  shrubs  were  to  be  planted.  A  considerable 
quantity  of  peat  was  used,  and  the  roots  of  the  ash-trees  got  a  good 
covering  of  the  peat  put  upon  them.  It  was  no  wonder  that  the  old 
trees  made  little  progress  the  older  they  grew,  for  the  food  in  the 
soil  in  which  the  roots  were  appeared  to  be  nearly  exhausted,  and 
the  trees  were  dying,  branch  by  branch ;  and  the  rate  at  which  they 
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were  giving  way  would  have  soon  made  them  all  fit  for  firewood. 
But  the  peat,  although  a  coarse  kind  of  food,  was  quickly  seized  upon 
by  the  ash-roots,  and  to  all  appearance  made  as  welcome  as  a  supply 
of  provisions  to  a  starving  garrison  after  a  long  siege,  for  the  young 
fibres  were  found  in  clusters  among  the  partially  decayed  matter  that 
was  within  their  reach.  The  trees  soon  assumed  a  aifferent  aspect, 
a  more  healthy  appearance ;  they  were,  as  it  were,  rescued  from 
death  of  a  lingering  nature,  and  started  afresh  into  life  and  vigour. 
Their  foliage  was  of  darker  green,  and  remained  longer  on  the 
trees ;  the  shoots  was  stronger ;  and  the  layers  of  alburnum^  or 
sap-wood,  increased  in  thic^ess,  although  the  ground  above  the 
roots  of  the  ash-trees  has  been  for  many  years  covered  witli 
healthy  evergreens.  Tlic  ash-trees  still  continue  to  thrive,  although 
the  evergreens  must  deprive  them  of  a  considerable  part  of  the  food 
which  they  ought  to  have,  and  also  of  the  sunlight,  for  the  ground  is 
double  cropped — which  is  too  often  the  case  in  different  departments 
of  cultivation,  as  well  as  in  the  growing  of  timber  trees.  Instances 
somewhat  similar  to  the  above  occur  frequently,  and  are  brought 
forward  by  those  who  imagine  that  there  is  a  probability  of  sensa- 
tion in  vegetables.  Trees,  and  other  vegetables,  have  the  power  of 
directing  their  roots  for  procuring  nourishment.  For  instance,  a 
tree  gro^ving  near  a  ditch  will  be  found  to  direct  its  roots  straight 
downwards  on  the  side  next  the  ditch,  until  they  reach  the  ground 
below  it,  when  they  will  throw  off  fibres  underneath,  and  ramify 
like  the  root  on  the  other  side  of  the  tree.  Some  curious  examples 
of  this  kind  of  instinct  are  related  by  Lord  Kames,  among  which 
are  tlie  following  : — "  A  quantity  of  fine  compost  for  flowers  hap- 
pened to  be  laid  at  the  foot  of  a  full-grown  elm-tree,  where  it  lay 
neglected  three  or  four  years  ;  when  moved,  in  order  to  be  carried 
off,  a  network  of  elm  fibres  spread  through  the  whole  heap,  and  no 
fibres  had  before  appeared  at  the  surface  of  the  ground."  His 
lordship  also  relates  that,  among  the  ruins  of  New  Abbey  in 
Galloway,  there  grew  in  his  time,  on  the  top  of  one  of  its 
walls,  a  plane-tree,  upwards  of  twenty  feet  in  height.  Thus 
situated  it  became  straitened  for  food  and  moisture,  and  therefore 
gradually  directed  its  roots  down  the  side  of  the  wall  till  they 
•cached  the  ground,  at  the  distance  of  ten  feet.  When  they  had 
succeeded  in  this  attempt,  the  upper  roots  no  longer  shot  out  nbres, 
"^ut  united  ui  one  ;  ana  shoots  vigorously  sprang  up  from  the  root 
"hich  had  succeeded  in  reaching  the  earth. 

"^'-"^m  the  cases  we  have  seen,  from  time  to  time  of  decaying 
'  Aoot  trees  becoming  healthy  when  proper  food  was  put  within 
*ie  reach  of  tlieir  roots,  we  would  be  inclined  to  think  that  the 
iccrease  of  the  diameter  of  the  trunk,  after  a  certain  age,  of  certain 
*pecies  of  trees,  is  the  result  of  starvation  in  some  shape  or  another ; 
--,  as  ^'^'^  rt^rriQr^^^  "  ft  vcry  large  proportion  of  plants  appear  to  be 
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fur  accidents  aud  disease,  independent  of  old  age ;"  and  there  is 
much  ground  for  believing  that  many  accidents  and  diseases  would 
be  prevented  if  the  natural  wants  of  our  forest  trees  were  better 
understood — a  knowledge  of  the  food  they  required,  of  the  benefit 
of  sunlight,  of  the  functions  the  leaves  performed — in  short,  a 
knowledge  of  vegetable  physiology,  and  of  the  agents  required  for 
successful  culture. 

It  is  well  known  that  a  considerable  quantity  of  peaty  soil  is  used 
for  gardening  purposes,  and  that  many  plants  thrive  well  in  it.  It 
is  no  scarce  commodity  in  this  country,  and  we  have  recommended 
it  frequently  in  this  Journal  for  various  purposes.  We  would  again 
recommend  it  as  a  top-dressing  for  old  trees  that  may  be  wished  to 
be  preserved  for  ornament  or  usefulness.  It  will  require  little  pre- 
paration, and  can  be  easily  applied  ;  and  although  it  is  well  known 
that  the  extreme  points  of  some  roots  of  old  trees  extend  a  long 
way  from  the  bottom  of  the  trunk,  yet  many  are  near  the  surface 
and  soon  lay  hold  upon  what  is  usefiil  for  them,  and  the  mouths 
multiply  with  great  rapidity,  and  the  feeding  process  soon  shows 
itself  in  the  thriving  state  of  the  old  plant.  Those  who  have  paid 
any  attention  at  all  to  the  state  of  a  healthy  tree,  would  observe 
that  the  foliage  is  more  enlarged,  and  of  a  darker  ereen,  than  those 
trees  that  are  in  a  diseased  or  dying  state.  This  circumstance 
should  not  be  lost  sight  of  by  those  who  grow  timber,  either  for 
profit  or  pleasure.  The  following  lesson  in  vegetable  physiology 
should  not  be  forgotten  by  those  who  have  charge  of  woods  and 
plantations,  and  expect  an  extra  increase  of  solid  matter,  called 
timber :  "  Nature,  from  the  first  moment  that  the  rudiment  of  a 
leaf  appears  upon  the  growing  point  of  a  stem,  occupies  herself 
with  the  formation  of  woody  matter,  consisting  of  tough  tubes  of 
extreme  fineness,  which  take  their  rise  in  the  leaves,  and  which, 
thence  passing  downwards  through  the  cellular  tissue,  are  incorpo- 
rated with  the  latter,  to  which  they  give  the  necessary  degree  of 
strength  and  flexibility.  In  trees  and  shrubs  they  combine  inti- 
mately with  each  other,  and  so  form  what  is  properly  called  the  wood 
and  inner  bark  :  in  herbaceous  and  annual  plants  they  constitute  a 
lax  fibrous  matter.  No  woody  matter  appears  till  the  first  leaf,  or 
the  seed  leaves,  have  begun  to  act ;  it  always  rises  from  their  bases. 
It  is  abundant, or  the  contrary, in  proportion  to  the  strength, number, 
and  development  of  the  leaves ;  and  m  their  absence  is  absent  also." 
These  remarks  may  be  useful  to  those  who  grow  wood  in  the  tem- 
perate zone,  for,  as  one  remarks, — "  In  the  temperate  zone,  those 
trees  which  change  their  foliage  with  the  seasons,  shedding  their 
leaves  as  the  winter  comes  on,  and  standing  with  bare  branches 
through  a  succession  of  weeks,  if  hard  and  solid  timber  trees,  are 
notoriously  of  slow  growth,  and  require  years  in  some  cases  to 
mature  the  texture  of  their  fibres.  This  is  the  case  with  the  oaks  and 
elms.     Where,  however,  vegetation  is  never  checked  by  hybema- 
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tion,  as  In  most  of  the  tropics,  and  in  the  evergreens  of  tem] 
•climates,  woods  may  be  of  quick  growth,  and  have  a 
characters  of  durability,  weight,  and  compactness.'' 

In  a  country  like  ours,  where'  the  season  of  growth  is  of 
duration  compared  with  other  parts  of  the  world,  we  should  < 
vour  to  make  wood  when  the  sun  shines,  and  take  every  advi 
to  promote  a  healthy  vegetation. 

We  have  seen  many  picture  galleries  in  this  country,  the  ej 
of  fitting  up  and  furnisning  which  incurred  no  small  cost;  mighi 
not  be  livinff  galleries  of  aged  trees  on  every  estate  in  this  co 
which  would  be  both  useful  and  ornamental — or  at  least  arboi 
of  the  indigenous  trees  of  our  native  land  ?  The  expense  wo 
trifling,  compared  to  the  beneficial  results  that  would  sprii 
of  sucn  a  simple  undertaking.  It  would  be  more  satisfact 
look  upon  noble  living  specimens  of  timber  trees  abounding  '\ 
ever  we  travel,  than  be  indebted  to  the  page  of  the  histori 
information,  that  there  once  existed  noble  forests  of  oal 
beech,  and  other  hard  timber ;  and,  as  one  remarks,  ^'  to  be 
discover  the  species^  which  these  forests  were  composed,  w< 
have  recourse  to  ou^)eat  bogs,  and  to  the  remnants  of  the  a 
woods  which  still  grace  many  parts  of  the  country." 

Professor  Macgillivray ,  on  the  indigenous  trees  of  North  B 
enumerates  about  twenty  species.  Among  these  may  be  foui 
three  kinds  of  wood  into  which  trees  are  sometimes  class! 
namely,  resinous,  hard-wooded,  and  soft-wooded. 

This  article  would  grow  to  an  undue  size,  were  we  to  dwel 
a  little  upon  all  our  native  trees.  We  will  rather  conclude 
the  remarks  of  one  who  has  paid  particular  attention  to  the 
tation  of  our  native  country  :  "  The  clearing  of  land  for  a{ 
tural  and  particular  purposes  is  rendered  necessary  by  the  pr 
of  civilisation,  which  is  fast  extending  her  empire  over  tne 
The  great  forests  of  all  the  barren  districts  have  long  ago  vai 
and  liave  been  partly  replaced  bv  trees  imported  from  the 
nents  of  Europe  and  America.  Even  many  of  the  Highland 
liave  been  filled  with  those  trees ;  and  the  few  patches  of  n 
wood  left  in  the  Lowlands  have  been  so  intermixed  with  p 
trees  that  one  cannot  separate  the  natural  from  the  artin< 
them.  The  time  is,  perhaps,  not  far  distant  when  the  remo 
tricts  will  cease  to  produce  an  unmixed  vegetation,  and  whc 
botanist  wandering  among  their  deep  glens,  and  by  their  set 
lakes,  will  see  on  the  craggy  cliffs  the  native  products  of  tl 
mingled  with  those  of  distant  lands.  But  surely  no  trees  c 
better  adapted  to  the  climate  of  Scotland  than  our  own 
trees  ;  and  it  remains  to  be  proved  that  the  oak,  the  ash,  th 
the  pine,  the  birch,  and  the  mountain  ash,  are  not  as  valuable 
ornamental,  as  many  other  trees  which  are  made  to  supplant  t 

Since  writing  the  above,  we  have  met  with  an  article  o 
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renovation  of  decayed  trees  by  the  late  Sir  Henry  Steuart,  com- 
municated in  a  letter  to  Admiral  Sir  T.  Livinffstone,  Bart.,  which 
ought  to  be  in  the  hands  of  all  who  have  trees  m  their  possession  : 
a  few  extracts  from  it  may  be  useful  to  many. 

Agreeably  to  my  promise,  I  shall  now  give  you  an  idea  of  my  method  of  reyiving 
or  resuscitating  old  trees,  which  has  often  succeeded  with  myself,  and  which  I  here 
recommend  to  others  ;  but  there  is  no  account  given  of  it  in  the  notes  on  my  treatise 
on  the  application  of  the  science  of  physiology  to  practical  tree-culture,  and  particu- 
larly in  removing  large  trees  for  ornament. 

The  decay  of  old  trees,  both  in  England  and  Scotland,  has  been  a  subject  of  general 
complaint,  during  at  least  a  century  ;  and  it  is  observed  with  regret  that  their  place 
does  not  promise  to  be  very  speedily  supplied  by  existing  woods  and  plantations. 
The  general  causes  of  the  decay  of  trees  are  twofold — the  first  proceeds  from  diseases 
to  which  all  woody  plants  are  subject ;  the  second  from  extreme  old  age,  but  more 
frequently  from  their  having  exhausted  the  pabulum  within  their  reach.  The  patho- 
logy of  the  vegetable  tribe  in  this  respect  differs  materially  from  that  of  the  human 
species.  Among  the  sons  of  the  forest  there  are  no  vicious  efforts  made  by  individuals, 
as  among  us,  by  means  of  disease  to  shorten  life  ;  there  are  no  gourmands  nor  sensu- 
alists, by  fatal  indulgence  and  artificial  luxuries  to  bring  on  a  premature  old  age.  The 
laws  of  nature  in  trees  are  allowed  freely  to  operate  ;  and  their  existence,  therefore, 
may  be  reckoned  on,  and  even  prolonged  by  art,  to  an  indefinite  period.  It  has  been 
said  that  the  roots  of  trees  in  a  favourable  soil  will  go  abroad,  in  search  of  their  food, 
to  a  distance  from  the  stem  equal  to  the  entire  height  of  the  tree  taken  from  the 
ground  ;  and  wherever  this  is  found  to  hold  good,  trees  will  Mve  to  a  very  great  age, 
especially  in  a  deep  and  calcareous  soil. 

Of  your  two  fine  old  trees  at  West  Quarter  in  Stirlingshire,  which  I  lately  ex- 
amined— a  holly  and  a  double-flowering  thorn — I  must  say  that  they  appear  to  me 
to  have  declined  chiefly  from  the  latter  of  the  two  causes  above  mentioned — namely, 
their  having  exhausted  the  food  or  pabulum  in  their  immediate  neighbourhood  ;  and, 
in  the  case  of  the  thorn,  in  some  measure  from  the  ground  being  overstocked  with 
other  plants,  that  greatly  crowd  upon  it,  even  to  the  exclusion  of  light  and  air,  with- 
out which  no  plant  can  flourish.  As  to  the  holly,  it  seems  stunted  and  hide-bound, 
and  sends  out  no  free  shoots  at  top  such  as  a  tree  in  health,  in  so  fine  a  soil  and  climate, 
ought  to  do.  The  terminal  growths  of  the  thorn  also  have  begun  to  decay  ;  and  if 
some  salutary  remedy  be  not  speedily  adopted  to  excite  the  rooti  to  freth  action,  it  is 
plain  that  the  evil  will  ere  long  extend  to  the  ^eater  branches,  and,  as  a  necessary 
consequence,  to  the  trunk  itself. 

He  then  recommends — 

The  clearing  away  of  the  ivy  from  the  stem  of  the  thorn,  and  to  clear  the 
ground,  for  a  considerable  space,  of  overshading  shrubs  and  bushes :  secondly,  to 
dig  a  trench  round  the  tree,  not  exceeding  three  and  a  half  or  four  feet  out 
from  the  stem — the  trench  to  be  five  feet  broad,  and  deep  enough  to  penetrate 
the  soil  and  subsoil.  In  doing  this,  the  workmen  may  fearlessly  cut  through  all  the 
roots  they  meet  with,  leaving  only  three  or  four  great  ones,  on  the  south  and  south- 
west sides,  to  act  as  cables  in  resisting  the  severe  winds  that  usually  blow  from  those 
quarters  in  every  part  of  the  island.  The  good  earth  fVom  the  trench  is  to  be  saved, 
and  the  bad  wheeled  away ;  the  trench  is  to  be  filled  with  well-prepared  earth  and 
dung,  so  as  that  a  proper  chemical  action  may  be  excited  throughout  the  mass,  and 
the  whole  rendered  fit  for  the  food  of  plants ;  all  dead  wood  is  to  be  removed  care- 
fully with  a  saw ;  all  moss  in  the  spring  is  to  be  taken  from  the  bark,  and  the  stem 
well  washed  two  or  three  times  during  the  summer  season,  with  soap  and  water  and 
a  soft  brush. 

By  following  the  above  method — which,  however  elaborate  it 
nijiy  appear  in  the  description,  will  be  very  easily  reduced  to  prac- 
tice— 1  feel  confident  that  many  fine  old  trees  in  gentlemen's  parks, 
that  are  now  allowed  to  decay,  might  have  another  century  added 
to  their  existence — 
Because  the  extension  of  fresh  pabulum  at  pleasure  to  greater  limits  would  be  a 
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labour  well  repaid,  and  attended  with  little  expense,  and  as  little  difficaltj.  Then 
are  few  persons  who*  would  not  bestow  more  labour  than  this  on  »  fkToarite  tree, 
and  there  are  perhaps  fewer  who  will  not  admit  that  it  might  easily  be  applied  to 
purposes  of  general  utility,  as  well  as  local  ornament.  The  principles  on  whieh  this 
process  has  been  instituted  are  in  accordance  with  the  laws  of  aniuBal  as  well  u 
vegetable  physiology,  and  will  be  confirmed  by  practice,  if  they  be  allowed  to  gOTern 
the  process.  I  have  uniformly  found  that  the  roots,  where  cut  through  in  the  opening 
of  the  trench,  will  send  forth  an  immense  body  of  yigorous  ramificationB,  of  ftom  % 
foot  to  fifteen  inches  in  length,  during  the  first  and  second  montiis  after  the  operation, 
with  thousands  of  capillary  rootlets  emanating  from  them,  all  which  will  go  abroad 
in  search  of  sap  for  renovating  the  vigour  of  the  tree.  In  a  tree  of  considerable  ago 
— such  as  the  tree  above  alluded  to,  at  your  beautiful  place — it  is  to  be  observed  that 
much  figure  cannot  be  expected  to  be  made  the  first  year  in  the  elongation  of  its 
terminal  shoot ;  and  for  this  plain  reason,  that  effects  must  necessarily  be  preceded 
by  their  causes,  whether  they  lie  on  the  surface  or  otherwise  ;  but  the  leaves  will 
speedily  become  larger,  and  of  a  deeper  green  colour  than  for  some  years  pasty  and 
by  the  autumn  of  the  second  year  it  will  be  admitted  that  the  tree  is  in  some  sort 
about  to  renew  its  youth. 

In  conclusion  lie  adds, — 

The  month  of  February  or  beginning  of  March,  according  to  the  season,  before  the 
ascending  sap  begins  to  stir,  would  of  course  be  the  best  time  to  carry  into  eifoet  the 
methods  of  resuscitation  above  detailed. 

Fiars  of  KincardincsMre  from  1G91  to  1697.  —  The  following  is 
a  return  of  the  Fiars  Prices  of  com  and  meal,  for  the  county  of 
Kincardine,  for  the  years  1691  to  1697  inclusive.  The  document 
is  a  very  curious  one,  and  was  found  by  Mr  Ogilvy  of  Ineshewan 
amongst  old  papers  in  the  archives  of  the  family.  We  give  it 
verbatim  et  literatim^  only  with  the  addition  of  a  column  containing 
a  conversion  of  the  Scots  into  sterling  monies.  It  is  also  proper 
to  mention  that  the  boll,  according  to  the  old  Kincardineshire 
measure,  was  as  follows  : — 

Dush.     reck.        Gall. 

Barley,  Oats,  &c.,  G        1        1.544    Imp.  measure. 

Wheat,    ..40        1.072        „        „ 

In  round  numbers,  2  bolls  of  barley,  &c.,  were  equal  to  1^  quarter 

Imperial  measure  ;  and  two  bolls  of  wheat  (the  measure  of  the  bolls 

being   nearly   the   same)    were   equal   to   one  quarter   Imperial 

measure. 

Ficrs  the  Victual  underwritten  crepes  of  God  fey  vy  &c.,  ninty  one,  ninty  two, 
nintj  three,  ninty  four,  ninty  five,  ninty  six,  and  ninty  seven  years,  as  tho 
,on(io,  nrr  ftDDrpfiqfr  nnri  got  dowu  In  thoShlrrcf  CouFt  books  of  Eincardin 

. ^ 1    ii^T-  T.AMBASS  FlERS  1691. 

Conversion 
into  Sterling. 
£    8.    d. 

'    »^  niu  v,jM..   j\  ki      It'        •'^'"  .  .068 

i;-  ho  ^"Ml  ft*' n  !!.,»"■   -!»•      cia^o,  .  .05    6  8-12ths 

{>-  .  ,  v\i        »noD<         rinr    -  'Min/lna    ^^^^    shlliugS    Clght 

vuic.  .072  8-12lh8 

-    df  th-      ■'       •■•      -.crko  six  *»>»»^»nBrp  <^ight 

^eniet  .                       .061  4-12th8 

rif* '^*'th<    ,01  ^-^^      M        «    ,    uer^f                           .045  4-12th8 

'   v..        ..'    *\    .     *  hoof  ,^o        rTli>r\jj       ff        .»»iiing>       ciffht 

'^    9     >  4-12th8 
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Candlemabs  ahd  Lambasb  Fikbs  1C92. 
Price  of  the  boll  ferm  meal,  three  ponnda  tbirteeo  sg.  id. 
Price    of  the  boll    bear,  four  poands  thiiteen  sg.  fonr 

peniea,  ...... 

Price  of  the  boll  white  oats,  three  ponnda  thirteen  eg.  4d. 
Price  of   the  boll  peaae,  fotir  ponnda  thirteen  sg.  four 

ponies,  ...... 

Price  of  tlie  boll  broked  oata,  two  pounds  thirteen  sg.  4d. 
Price  of  the  boll  wheat,  scveB  pouuda, 

Caniili^mass^  jiSD  Laubabs  1693. 
Price  of  the  boll  ferm  meal,  four  ponnda, 
Price  of  the  boll  bear,  seven  merfe, 
Price  of  the  boll  white  oats,  four  pounds. 
Price  of  the  boll  pease,  seven  merks. 
Price  of  the  boll  broked  oats,  three  pounds, 
Price  of  the  boll  wheat,  ten  merka, 

CANDLE.MAae  AMD  Lahbass  1694. 
Price  of  the  boll  Ijear  fonr  pounds  six  sg',  -Hd., 
Price  of  the  boll  white  oats,  fonr  ponnds  six  shilllDga  eight- 

peuies,  ...... 

Pric«  of  ihe  boll  pease,  four  pnnudd  six  shillings  eightpeniea, 

Price  of  the  boll  lerm  meal,  four  ponnds. 

Price  of  the  boll  braked  oata,  three  ponnds  six  shillings 

ciglitpenies,     ...... 

Price  of  tbe  boll  wheat,  six  ponnds  five  shillings, 

CAKDLtMASS  FotBS  1695. 
Price  of  the  boll  ferm  nicai,  ten  merks, 
I'rice  of  the  boll  bear,  ten  mcrks. 
Price  of  the  boll  white  oats,  tea  mcrks, 
I'ricc  of  the  boll  broked  oals,  seven  mcrks. 
Price  of  the  boll  pease,  eight  pounds, 
Price  of  the  boll  wheat,  elcvcu  pounds, 

Lamb  ASS  Fibrs  1695. 
Price  of  the  boll  bear,  ten  poiuda. 
Price  of  the  boll  white  oats,  ten  pounds,    . 
Price  of  the  boll  pease,  ten  pounds, 
I'rice  of  the  boll  ferm  meal,  ten  ponnda,    . 
I'rice  of  the  boll  Lrokcii  oata,  ten  nierks,    . 
Price  of  the  white,  twelve  ponnds,     . 

CAKDI-EMAsa  FlEBS  1696. 

Price  of  the  boll  bear,  eight  ponnds. 
Price  of  tlic  boll  form  meal,  ten  merks. 
Price  of  the  boll  white  oats,  ten  meAa, 
Price  of  the  boll  broked  osts,  eight  merka. 
Price  of  the  boU  pease,  ciglii  pouods, 
Price  of  the  boll  wheat,  inijl\e  pounds, 

Lam  BASS  Fikrb  1696. 
Price  of  the  boll  bear,  lliirlton  rtn-tUf, 
Price  of  the  boil  ferm  meal,  eight  pounds, 
Price  of  the  boll  white  oats,  eight  ponnds, 
Price  of  the  boll  peaae,  thirteen  merka. 
Price  of  the  boll  wheat,  twelve  ponnda,     . 
Price  of  the  boll  broked  oats,  six  ponnds, 
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Candlemass  Fiers  for  the  tear  1697. 

£   8.   d 
Price  of  the  boll  ferm  meal,  six  pounds,    .  .  .    0  10    ( 

Price  of  the  boll  bear,  eight  poands,  .  .  .013^ 

Price  of  the  boll  pease,  nine  poands,  .  .  .    0  1 5    ( 

Price  of  the  boll  wheat,  ten  pound  thirteen  sg.  fourpenies,     0  17    fl 
Price  of  the  boll  broked  oats,  four  pound  thirteen  sg.  four- 
penies, .  .  .  .  .  .079 

Price  of  the  boll  white  oats,  six  pounds,    .  .  .    0  10    0 

Extracted  forth  of  the  court  books  of  the  Shirrefdome  of  £ 
be  me  Shirref  Clark  under  subscrlbeing — 

Ja.  Irvin 

Stonhavine,  the  7  day  of  July  169 

Receaved  then  by  order  from  Mr  James  Irvine,  Shinreff  Clerk 

cardine  my  Master  from  Robert  Keith  in  Read  Cloack  seven  fonrt 

ling  peaces  for  the  extract  of  the  fiers  of  the  years  within  writei 

presents  writen  and  subscrybed  with  my  hand  day  and  place  foresaid 

John  Breme: 


OUR  AGRICULTURAL  LABOURERS— ENGLISH,  IRISH,   AND  1 

By  Mr  W.  Burness,  London. 

Nations  may  talk  of  the  ffrcatncss  of  their  manufactui 
the  success  of  their  commercial  enterprise ;  but  boasting  c 
things,  in  these  times,  is  no  evidence  of  realities.  The  nii 
tlie  world  in  all  ages  pronounces  but  one  undeviating  dc 
the  subject — that  the  prosperity  of  every  nation  is  proport 
the  industry  of  its  agricultural  labourers  ;  hence  the  marke 
tion  which  the  greatest  of  statesmen  have  bestowed  upon  ih 
is  true,  that  manufactures  and  commerce  have  given  rise 
discussion  in  the  senate — so  does  the  sickly  child  and  the  { 
in  the  parlour ;  but,  doubtless,  if  the  latter  cannot  be  adva 
favour  of  the  one,  neither  can  the  former  in  favour  of  the  c 

No  nation,  perhaps,  has  more  right  to  boast  of  its  manufa 
and  commercial  industry,  generally  speaking,  than  Britai 
nowhere  do  we  find  such  striking  anomalies  as  among  her  j 
tural  labourers !  Science,  certainly,  has  been  more  succe 
reducing  the  labours  of  the  former  to  something  like  e* 
than  those  of  the  latter.  The  simple  craft  of  more  simp] 
has  fled  before  the  mechanical  ingenuity  of  Glasgow,  Man< 
and  Birmingham.  But  in  agriculture,  the  ingenuity  of  tl 
bandman  has  not  yet  succeeded  in  banishing  such  implen 
the  caschrom,  &c. 

Britain,  however,  exhibits  more  interesting  anomalies  am< 
agricultural  labourers  than  those  just  referred  to,  relative 
implements.  A  compound  of  various  tribes,  the  sworn  i 
of  each  other,  it  is  not  to  be  wondered  at  that  nationalil 
most  diversified  should  at  one  period  have  existed,  connect 
the  management  and  domestic  economy  of  this  class  of  the 
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tants  of  the  British  isles.  But  how  these  have  been  transmitted  to 
posterity  so  complete  and  unchanged  in  character,  and  how 
Englishmen,  Scotchmen,  and  Irishmen  pertinaciously  cling  to  them, 
in  many  instances  with  a  warmth  of  zeal  more  like  religious 
fanaticism  than  the  spirit  of  intelligent  workmen,  is  a  question 
not  so  easily  reconciled  with  the  progress  of  science  and  the  march 
of  modem  improvement,  already  referred  to,  in  the  other  branches 
of  industry.  In  every  art,  it  is  but  natural  to  look  for  something 
like  uniformity  in  the  qualifications  and  circumstances  of  its  arti- 
sans. However  diversified  their  talents  may  be  when  individually 
examined,  yet,  collectively,  a  common  level  cnaracterises  the  whole ; 
and  in  every  case,  generally  speaking,  there  is  no  better  index  to 
the  perfection  which  any  art  has  attained  than  this  very  level 
itself.  But  when  we  examine  the  qualifications  and  circumstances 
of  the  agricultural  labourers  of  England,  Scotland,  and  Ireland, 
.we  are  driven  to  the  conclusion  that  as  yet  a  common  level  has  not 
been  attained,  or  approximated  to.  A  cursory  review  of  their 
numbers,  employments,  incomes,  amount  of  labour  performed,  and 
the  produce  of  their  labours,  brings  before  us  results  the  most  con- 
flicting imaginable — results  which  call  loudly  for  progress. 

1°.  Nurnber  of  Labourers. — In  England,  according  to  the  census 
of  1841,  there  were,  above  the  age  of  twenty,  724,625  men — 
Wales,  47,477  :  total,  772,102  of  this  age.  Under  this  age  in 
the  former,  139,661 — in  the  latter,  17,155  :  total  young  men  and 
boys,  156,816.  Of  females  engaged  in  agriculture  above  the  age 
of  twenty,  26,888  in  England,  and  1,300  in  Wales:  total,  28,188. 
Under  tliis  age,  8,460  in  the  former,  and  735  in  the  latter :  total, 
9,195 : — grand  total,  37,383.  Of  agricultural  labourers,  male  and 
female,  according  to  this  account,  we  would  have  for  England, 
899,634,  and  Wales,  66,637:  total,  966,271.  K  we  add  to  this 
sum  the  number  of  small  farmers  who  cultivate  their  own  farms, 
and  also  take  into  account  the  assistance  received  from  Ireland 
and  the  manufacturing  classes  during  harvest,  both  of  which  is 
necessary  in  any  comparative  view,  we  cannot  estimate  the  total 
number  of  labourers  employed  annually  in  English  agriculture  at 
less  than  1,000,000  effective  hands. 

In  Scotland,  there  were  estimated  to  be  at  the  same  period 
109,550  men,  and  39,854  young  men  and  boys:  total  males, 
149,404.  Of  females,  there  were  above  the  age  of  twenty,  13,528, 
and  under  that  age  5,114:  total,  18,642  : — grand  total,  men  and 
women,  168,046 ;  and  giving  credit  for  assistance,  as  in  the  case  of 
England,  the  number  of  effective  hands  annually  engaged  in 
Scottish  agriculture  may  be  set  down  at  170,000. 

In  Ireland,  we  shall  have  more  difficulty  in  coming  to  satisfac- 
tory conclusions.  "  It  is  estimated,  that  about  5,358,000  persons 
are  directly  dependant  upon  the  cultivation  of  tbe  soil."  If  we 
take  five  as  the  number  of  members  in  each  family,  it  will  give  ub 
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1,070,000  heads  of  families.  Of  this  number,  300,000  occupy 
under  five  acres  of  land  each  —  250,000  under  fifteen  acres,  and 
70,000  thirty  acres  and  upwards ;  so  that  we  may  set  down  the 
number  of  farmers  who  only  rank  as  labourers  at  600,000 ;  and 
householders,  or  heads  of  families,  only  400,000 :  total  labouren 
whom  we  may  consider  above  the  age  of  twenty,  1,000,000.  This 
number,  being  heads  of  families,  would  embrace  a  population  of 
5,000,000,  equally  diyided,  or  nearly  so,  as  to  sex.  K  we  estimate 
the  number  of  boys  and  girls  under  the  age  supposed  fit  for  labour 
at  2,000,000,  it  will  leave  us  a  remainder  of  1,000,000  more 
labourers,  500,000  young  men  and  boys,  and  an  equal  number  of 
young  women  and  girls ;  so  that  Irish  agricultural  labourers  stand 
thus :  — Indoors,  1,000,000  mothers  and  2,000,000  children; 
outdoors,  1,000,000  fathers  and  1,000,000  sons  and  daughters: 
total,  2,()00,000  engaged  in  agriculture. 

Such  being  the  number  of  labourers  in  each  of  the  three  king- 
doms, exclusive  of  4,246  for  the  isles  of  the  British  seas,  and 
45,727  gardeners  for  England,  1,218  for  Wales,  6,418  for  Scot- 
land, and  287  for  the  isles,  the  following  will  present  a  tabular 
view  of  the  whole 


England  and  Wales,        ....  1,000,000 

Scotland,              .....  170,000 

Ireland,    ......  2,000,000 

Isles  of  the  British  seas,               .           .           .  4,246 

Total  agricnltural  labourers,         .            .  3,174,246 

Gardeners,            .....  53,650 


8,227,896  ♦ 
2°.  Employments, — ^If  we  take  one  ploughman  for  every  fifty 
acres,  which  is  about  the  rate  calculated  in  Huntingdonshire 
with  one  plough,  and  assume  the  rest  of  the  labourers  for  all  Eng- 
land to  stand  m  the  same  ratio  to  ploughmen  as  the  labourers  did 
to  the  ploughmen  with  which  wc  stood  connected  in  the  same 
county,  then  we  may  deduce  the  following  analyses — 

Plonghmen  in  regular  employment,         .  .        263,000 

Cattlemen  and  shepherds,  exclusive  of  boys,      .         87,666 

Total  generally  employed  on  day's  wages,      .  350,666 

^  'I'he  above  is  princinally  quoted  from  M'CuUoch's  Britith  Empire ;  aad,  in  thii 
'ot(     'e  may  append  th-    *««  "^^   )f  farmf^  aiu  j;raziers — 

'Snglan'     «'    *^-»  .  .  268,232 

"''otlan'  .  54,866 

-*ob»>' ,  .  685,809 

pi«.         hi    -tri^^^'sli  °oas  ,  8^60 


u.  ■  1,002,867 

./vu.|M»«<.i£  lit   ^»*uiB  wiit.    Ill    «i4i«i',  ihcr%.  A|ipear8  to  bo  in  £ogIaiid  ftw 

^  •~>»q  '-vf  e^^ij  .iarmer  ;  in  Scotland  -ibout  three  and  a  half;  and  in  Inland  th« 
,„i.  oiPtnoi^  AYnor-ic^  ha^    ^    '^^    '^bonreni,  not  Tf'^koning  their  own 


Ir— 


ENGLISH,  IRISH,  AND  SCOTCH. 


443 


Taskmen  regularly  employed, 

YouDg  men  and  boys  under  20  years  of  age, 

Total  of  this  class, 
Taskmen  not  regularly  employed, 
Young  men  and  boys. 

Total  of  this  class, 
Females,  .... 

Small  farmers  and  reapers  in  harvest, 


131,600 
100,000 


289,906 
56,816 


231,500 


346,722 
37,383 
33,729 


Grand  total  as  before,  ....  1,000,000 

We  may  take  the  same  ratio  for  Scotland  as  we  have  done 
above  for  England  as  to  ploughmen,  thus — 

Ploughmen,  .....  67,800 


Cattlemen  and  shepherds. 

Common  labourers, 

Young  men  and  boys. 

Females, 

Small  farmers  and  reapers. 


20,000 
21,750 
39,854 
18,642 
1,954 


Total  as  before,  ....        170,000 

In  Ireland,  where  system  and  order  form  the  exception,  the 
subdivision  of  labour  mto  employments  is  not  to  be  looked  for. 
He  who  carts  out  the  manure  must  also  spread  it,  and  afterwards 
plough  it  into  the  soil ;  and  he  who  sows  the  seed  must  also  harrow 
in  tlie  same,  let  consequences  follow  as  they  may.  The  grand 
problem,  in  the  sister  country,  is  to  get  the  2,000,000  hands  started 
upon  the  field.  Her  arable  acres  are  generally  cultivated  either 
with  the  plough,  spade,  or  loy,  genercilly  seeded,  and  her  crops 
are  in  variably  liarvestea.  Her  cAttle  are  also  cared  for.  All  this 
is  done  by  her  own  2,000,000  labourers,  without  any  assistance 
from  England,  and  the  following  may  convey  some  notion  how  it 
is  accomplished. 

Two  small  farmers,  for  instance,  each  holding  some  ten  acres, 
will  each  keep  a  horse.  These  join  and  form  a  plough,  which  is 
sometimes  the  property  of  one,  but  as  often  the  joint  property  of 
both,  although  one  generally  pretends  to  own  it.  In  a  few  cases, 
one  of  the  two  may  manage  the  team  when  in  yoke ;  but,  in  the 
generality  of  cases,  both  are  required — the  one  to  hold  the  plough, 
and  the  other  to  drive  the  horses.  If  they  are  active,  as  Irishmen 
count  activity,  they  may  cultivate  some  thirty  to  thirty-five  acres. 
There  are  perhaps  80,000  small  farmers,  who  have  a  horse  each, 
and  join  in  this  manner,  making  40,000  ploughs.  If  we  say  35 
acres  to  one  plough,  then  these  will  cultivate  1,400,000  acres. 
There  are,  again,  perhaps  20,000  farmers,  holding  from  15  to  20 
acres  each,  who  keep  a  pair  of  horses  and  plough.  Many  of  this 
class  are  above  the  rank  of  jobbing  farmers,  and  only  assist  their 
own  relatives.  We  cannot,  therefore,  in  this  case,  set  down  more 
than  25  acres  to  each  ploughman ;  so  that  the  whole  would  only 
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cultivate  500,000  acres.  A  holding  of  from  25  to  30  acres  is 
considered  a  "  hrave  farm  /"  and,  with  few  exceptions,  gives  full 
employment  to  a  ploughman  and  pair  of  horses.  Of  this  siie 
there  may  probably  be  40,000  farmers,  each  having  a  hired 
ploughman,  ploughing  on  an  average  30  acres — totiu,  for  this 
class,  1,200,000.  There  may  probably  be  cultivated,  with  the 
spade  and  loy,  500,000  acres  more,  leaving  a  remainder  of 
2,150,000  acres  to  be  cultivated  by  landlords  and  gentlemen 
farmers,  at  the  rate  of  40  acres  to  a  plough.  We  know  of  many 
of  this  class,  who  equal  this  country,  and  plough  50  acres  with  each 
team  ;  but  a  great  many,  who  only  farm  from  40  to  80  acres,  keep 
two  ploughmen — a  circumstance  which  will  bring  down  the  average 
to  what  we  have  stated,  making  the  total  number  of  ploughmen, 
in  the  employment  of  this  class,  53,750.  The  nuniber  of 
ploughmen  and  ploughs  employed  in  the  cultivation  of  Ireland, 
may  be  thus  tabularly  stated  : — 

Ploughs.  ACTM. 

80,000  small  farmers  conjunctly,     .        .  40,000  at  35  acres,  1,400,000 

,   20,000  ...  singly,  .        .  20,000  at  25     ...        500,000 

40,000  hired  ploughmea,         .        .        .  40,000  at  80    ...     1,200,000 

53,750  ...  .        .        .53,750  at  40     ...     2,150,000 

250,000  labourers  with  the  spade  and  loy,  500,000 

443,750  153,750  5,760,000 

We  have  thus  succeeded  in  starting  nearly  a  fourth  part  of  the 
Irish  labourers  on  the  field,  but  the  most  difficult  part  of  the  pro- 
blem remains  to  be  solved — the  getting  of  a  job  for  the  remaining 
million  and  a  half.     The  management  of  live  stock  upon  small 
fanns  is  always  an  expensive  concern,  and  the  number  of  small 
holdings  in  the  sister  country  consequently  increases  the  number  of 
persons  engaged  in  tliis  employment.     The  amount   of  labour 
expended  in  this  department,  including  the  dairy  and  the  manage- 
ment of  pigs  and  poultry,  as  well  as  oxen  and  sheep,  probably 
comprehends  the  labours  of  the  one-fourth  of  the  labourers  engaged 
in  Irish  agriculture ;  so  that  we^  may  appropriate  500,000  of  them 
to  this  job,  the  one  half  of  whom  >vill  be  women.     This  would  still 
leave  a  balance  of  900,000,  besides  the  250,000  engaged  probably 
one-half  of  the  season  upon  their  own  holdings  with  the  spade  and 
loy.       Probably  150,000  of  these  again   may  be  for  the  most 
employed  at  the  species  of  jobs  falling  to  the  lot  of  the  common 
'abourcr  by  landlords  and  gentlemen  faniiei's ;  but  regular  employ- 
ncnt  for  any  of  this  class,  generally  speaking,  where  so  many  are 
•lie,  fonns  the  exception.      "  Fair  play,"    the  continual,  or  we 
nay  say  the  national  watchword,  in  tlic  sister  country  demands  a 
-lare  for  each,  and  this  is  generally  given  if  possible.     Hence  the 
tif^-niittent  character  of  the  operations  of  the  field  which  so  con- 
■f  -dously  p»'"^cnt  themselves  to  a  stranger,  but  which  are  unob- 
.r^n/^  K-^    \      ^or^^'^io  ^itlwitr  T«q}^f«r  or  servant-    Twenty  labourers 
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may  be  seen  collected  into  a  field  to  perform  a  job  which  one 
Scotchman  or  Englishman  would  have  to  do  in  a  week.  If  they 
finish  it  the  master  is  content :  fewer  hands  would  not  have  done  so, 
and  hence  would  have  encroached  upon  to-morrow ;  and  with  this 
opinion  the  labourers  are  fully  satisfied.  "  The  job  was  never 
done  so  well  in  one  dav  with  a  less  number.  It  is  not  fewer  hands 
which  Ireland  wants,  but  an  additional  job,  at  present  unhappily 
'  lost  for  the  want  of  seeking,'  to  fill  up  the  odd  days  oi  the 
calendar ! " 

From  these  approximations,  the  agricultural  labourers  of  Ireland 
may  be  thus  stated  in  round  numbers : — 

Ploughmen,  or  those  generally  engaged  at  horse  work,  450,000 

Attending  live  stock  and  the  dairy,        .            .            .  500,000 

Employed  for  the  most  part  on  their  own  holdings,       .  250,000 

Do.                   „           by  landlords,  &c.,              .  150,000 

Occasionally,      ......  600,000 

Harvest  work  iu  the  United  Kingdom,  eqnal  to            .  50,000 

2,000,000 
3°.  Incomes, — In  England  the  wages  of  the  labourer  are  gener- 
ally paid  in  cash,  with  the  exception  of  an  allowance  of  beer  or 
cider  during  hay  or  corn  harvest.  The  amount  is  very  various, 
the  rate  in  some  counties  being  nearly  double  that  in  others.  In 
Huntingdonshire,  which  may  be  taken  as  an  average,  first  and 
second  rate  servants  may  have,  the  former  12s.  per  week,  and  the 
latter  10s. ;  inferior  hands  from  8s.  to  lOs. 

As  the  price  of  wheat  rises  above  the  ordinary  level,  the  wages 
of  the  labourer  are  increased.  This  equitable  rule  is  somewhat 
different  in  form  in  different  distiicts,  but  the  same  in  principle 
throughout.  In  some  districts,  instead  of  giving  an  advance  in 
money,  wheat  is  allowed  at  a  fixed  price,  wnile  in  other  districts 
wages  are  regulated  by  the  price  of  bread.  If  the  half-peck  loaf, 
for  instance,  is  sold  at  Is.  8a.,  the  wages  of  the  labourer  may  be 
Is.  lOd.;  and  if  at  2s.,  then  2s.  4d.  per  day,  or  14s.  weekly,  the 
sum  which  we  paid  in  1847  to  common  labourers — being  an  increase 
over  that  of  1845  of  eightpence  per  day,  4s.  weekly,  or  £10,  8s. 
per  annum.  Some  landlords  and  farmers,  we  believe,  paid  a  higher 
advance,  while  others  paid  a  less,  so  that  this  may  be  regarded  as  an 
average.  The  following  accounts  will  exhibit  the  whole  of  a 
labourer's  receipts,  under  ordinary  and  high-priced  years: — 
First-rate  Ploughmen^  Cattle  Men^  and  Shepherds^  under  ordinary  years, 

48  weeks  at  12s.  per  week,  .  .  .      £28  16    0 

4        ,,        harvest  at  22s.  do.,  .  .  .  4    8    0 

Ale,  and  other  allowances,  .  .  .  2    0    0 

Yearly  income  of  principal  servants. 
Advance  imder  high  prices, 

Yearly  income  nnder  high  prices, 

JOURKAL.— JULY  1850. 


£35    4 
10    8 

0 
0 

£45  12 
2 

0 

K 

£24 

0 

0 

4 

0 

0 

2 

0 

0 

£30 

0 

0 

10 

8 

0 
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Second  rate  Ploughmen^  and  Common  Labourers, 

48  weeks  at  10s.  per  week, 
4        „        harvest  at  20s.  do., 
Ale,  and  other  allowances, 

Yearly  income  of  this  class  with  average  prices, 
Advance  under  high  prices. 

Yearly  income  under  high  prices,  .  .      £40    8    0 

The  yearly  income  of  a  taskman  may  be  thus  8tated|  supposing 

that  a  loss  of  one  week  is  sustained  from  bad  weather  during  the 

whole  period. 

3  weeks  at  day  work,  daring  the  year,  at  lOs.  per  week,     £1  10    0 
41      „    making  on  an  average  123.  6d.  at  task,  .        25  12    6 

3  „    hay  and  pea  harvest  making  158., 

4  „    at  corn,  „  „        253., 
Beer,  and  other  allowances. 

Yearly  income  in  this  case. 
Advance  under  high  prices, 

Yearly  income  under  high  prices, 

The  wages  of  boys  regularly  employed  may  be  given,  as  in  the 

following  account,  which  will  also  exhibit  the  net  income  of  an 

industrious  labouring  man  and  his  familjr.     The  prices  are  about 

an  average  of  the  real  prices  which  we  paid  them  in  1847,  as  taken 

from  our  private  cash-book,  so  that  the  difference  between  the  two 

is  immaterial. 

Income  of  the  father  as  formerly  stated,      .  .  .      £47     5    6 

Eldest  boy,  48  weeks  at  73.  Gd., 

„  4     „     harvest  at  15s., 

Beer,  &c.,  .... 


2    5  0 

5    0  0 

£2  10  0 

£36  17  6 

10    8  0 

£47    5  6 


£18  0 

0 

3  0 

0 

1  0 

0 

22  0  0 

£12  0 

0 

2  0 

0 

0  10 

0 

14  10  0 

Second  boy,  48  weeks  at  5s., 

„  4     „     harvest  at  lOs.,     . 

Beer,        .  .  .  •  • 

Besides  the  above  two  boys,  we  had  occasionally  a  third,  two 
sisters  and  the  mother,  the  joint  weekly  earnings  of 
whom  were  lis.  and  during  harvest  the  latter  was  worth 
to  her  husband  12s.  per  week.  If  we  say  from  this 
Boorce  only       ......  646 

Then  the  yearly  income  of  the  family  will  be       .  .        £90    0    0 

The  incomes  of  labourers  irregularly  employed  we  cannot 
approximate  witli  the  same  degree  of  accuracy.  Their  work  is 
generally  performed  by  the  task — a  system,  although  it  has  got 
nany  advantaji^es  to  recommend  it  to  both  parties,  yet,  with  a  dense 
jopulation,  it  is  liable  to  be  abused.  Generally,  a  Uiw  choice  hands, 
jesides  horsemen,  cattlemen,  and  shepherds,  are  regularly  employed 
luring  the  whole  year,  while  the  majority  are  only  called  in  daring 
loeing  and  harvest  time.  As  soon  as  their  services  can  be  dis- 
)ensed  with  they  are  dismissed,  and  the  greater  their  numbers  are 
r*  ny  district,  the  shorter  will  be  the  period  of  ♦heir  employment. 
ii....  a-  ■»  *^'if  (\r\}\    .iami«e"^rl  »-lipn  4-]-^  jf '\p  ♦■i»o\  iitvQ  Undertaken 
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are  finished,  but,  in  the  event  of  unfavourable  weather  intervening 
during  the  execution  of  tliese,  so  as  to  stop  the  process  of  hoeing 
or  reaping,  &c.,  the  regularly  employed  taskmen  have  other  jobs 
to  go  to  of  a  different  kind,  while  they  have  to  lounge  about  the 
village  idle,  in  dubious  uncertainty,  for  several  days  together,  until 
a  change  of  weather  takes  place.  It  not  unfrequently  occurs  that 
a  whole  week  transpires  without  a  single  day's  employment,  or 
wages  coming  in.  At  any  time,  a  job  on  this  farm,  and  another 
on  that — a  week  here,  and  a  week  there — is  the  manner  in  which 
this  portion  of  our  rural  population  is  employed.  The  result  as  to 
yearly  income  is  obvious ;  for,  what  from  the  loss  of  time  by  bad 
weather,  and  between  jobs,  a  general  loss  is  sustained,  amounting 
to  a  serious  deduction — probably  not  less  than  from  one-third  to 
one-fourth  of  the  wages  of  the  other  section  of  this  class  of  labourers 
regularly  employed.  Such  being  the  case,  their  yearly  incomes 
may  be  stated  at  £25  on  an  average,  and  £35  unaer  high  prices, 
as  in  1847,  for  crop  1846. 

Women  have  from  sixpence  to  tenpence  per  day.  But,  as  out- 
door labourers,  they  have  a  great  many  "  broken  days'"*  from  bad 
weather ;  so  that  tne  yearly  income  of  the  37,383  cannot  be  esti- 
mated at  more  on  an  average  for  each  than  £10. 

If  we  now  suppose  the  average  incomes  of  labourers  regularly 
employed,  including  horsemen,  cattlemen^  shepherds,  and  taskmen, 
to  be  £35  per  annum ;  the  balance  to  men  not  regularly  employed, 
£25;  boys  regularly  employed,  £16;  irregularly,  £10;  and  women, 
<£*10 ;  then  the  following  account  may  be  taken  as  an  approxi- 
mation to  the  cost  of  manual  labour  applied  to  the  English  soil 
annually : — 

Ploughmen,  <Src.,  regnlarly  employed, 
Taskmen,  &c.,  irregularly. 
Boys  regularly  employed, 

„     irregularly      „        .         .         . 
Women, 

Total,     .        .     1,000,000,  £27,508,675 

In  Scotland,  labourers  are  partly  paid  their  wages  in  money, 
and  partly  in  kind.  There  are  very  few  exceptions  from  this  plan 
in  any  of  the  counties.  An  unmarried  man  may  have  from  £10 
to  £18  per  annum,  with  bed  and  board  ;  the  diflference  in  the  wages 
of  good  and  bad  servants  being  always  computed  m  cash.  Instead 
of  their  victuals  in  the  farm  kitchen,  they  frequently  receive  an 
allowance  of  oatmeal,  milk,  and  firing,  with  a  "  bothy"  in  which 
to  cook  for  themselves.  Taking  the  average  at  £14,  the  boll  of 
oatmeal  (140  lb.)  at  20s.,  then  his  income  may  be  stated  thus  : — 

Cash, 

6^  bolls  of  oatmeal,  at  20s. 
540  Scotch  pints  of  milk,  at  2d. 
Firing,  lodgings,  allowances,  &c. 

Yearly  income  of  a  single  man,    .        .       £30    0^  0 


482,166,  at  £35, 

.  £16,875,810 

323,635,  „  25, 

8,090,875 

100,000,  „  16, 

1,600,000 

56,816,  „  10, 

568,160 

37,383,  „  10, 

373,830 

£U  0 

0 

6  10 

0 

4  10 

0 

5  0 

0 
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Married  men  have  houses  with  gardens  contiguous  to,  or  at  no 
great  distance  from,  the  homestead.  They  have  also  a  plot  of 
potato-ground,  and  the  privilege  of  keeping  a  pig.  They  may  . 
have  the  usual  allowance  of  oatmeal  and  millc,  or  more  according  I 
to  agreement.  They  are  generally  considered  more  expensive 
servants  to  the  farmer  than  single  men,  but  more  steady  and 
care-taking.  Both  of  them  are  regularly  employed  for  the  most 
part,  so  that  there  is  not  that  difference  among  the  incomes  of 
the  common  labourers  as  in  England:  £30  may  not  therefore 
be  far  from  a  general  average  for  the  whole  of  the  agricultural 
labourers  above  the  age  of  twenty.  Young  men  and  boys  under 
twenty,  from  the  fact  that  they  are  generally  boarded,  or  else 
receive  an  allowance  of  oatmeal  and  milk  little  short  of  that 
of  the  others,  will  maintain  a  higher  average  than  the  same 
class  in  England.  For  the  same  reason  so  will  women.  The 
former  we  may  set  down  at  £16,  and  the  latter  at  £14  per  annum. 
According  to  these  figures,  the  following  account  will  exhibit  the 
total  expense  of  manual  labour  in  Scottish  agriculture  : — 

Men,         ....        111,504  at  £30  =  £3,345,120 
Boys,         ....  39,854  ...     16  =       637,664 

Women,     ....  18,642  ...    14  =       260,988 

Total,         .        .        .        170,000  £4,243,772 

The  income  of  the  Irish  agricultural  labourer,  honafde  as  such, 

is  pitiably  small.     In  other  respects,  the  manner  of  hiring  by  the 

day  or  week,  and  the  general  mode  of  treatment,  is  analogous  to 

that  of  England,  with  the  exception  that  no  advance  of  wages  is 

made  during  high-priced  years.     Sometimes,  although  payment  of 

wages  is  stipulated  in  cash,  yet  it  is  made  in  potatoes,  either  by  an 

account-current  opened  for  potatoes,  where  the   annual  supply 

invariably  balances  to  the  full  the  earnings  of  the  labourer,  let  nim 

be  regularly  employed  or  not,  or  else  by  a  plot  of  potato-ground 

on  the  conacre  system.     Over  a  considerable  extent  of  Ulster,  and 

in  the  neighbourhood  of  Dublin,  wages  arc  estimated  at  Is.  per 

day.     In  other  parts  of  Ulster  and  the  south,  lOd. ;  but  8d.,  and 

6d.  are  more  frequent  in  the  western  and  southern  provinces  than 

TOd. ;  so  that  8a.  per  day  is  the  highest  figure  which  can  be 

advanced  for  the  average  of  the  whole  of  the  sister  country.     Some 

"riters  have  even  stated  it  at  tlic  half  of  this  sum ;  but  taking  the 

nolo,  it  only  amounts  to  about  £10  per  annum  when  regularly 

-mployed.     Now.  of  the  2,000,000,  we  cannot  say  that  more  than 

'Ke  half  are  regularly  employed,  and  the  other  1,000,000  at  half 

•me ;  so  that  the  yearly  incoTi^'*.  of  the  whole,  and  the  total  expense 

•i'  manual  labour  in  Irelnnr'    >annot  be  estimated  at  more  than 

5-W0,00O  -illr  I  'r\^  flit    ....rto  wa^f^*  '"'^  -"'-omoTi  boys,  and  girls, 

•    ■ler 

^^'' f  •  "fcc/»  '  /*,  ^,  ^c     >H.,  ^J'    '(T-li  performed. — 
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In  England  and  Wales  there  are  estimated  to  be  13,150,000  acres 
under  aration,  exclusive  of  150,000  acres  of  gardens.  In  Scotland, 
3,355,000  acres,  exclusive  of  35,000  under  gardens.  In  Ireland, 
5,748,500,  exclusive  of  1,500  under  gardens. 

The  management  of  grass  lands  consumes  a  large  amount  of  the 
labours  of  the  farmer,  but  the  number  of  acres  in  this  case  affords 
no  certain  guide  as  to  the  measure  of  quantity  in  any  comparative 
view.  Probably  the  nearest  approximation  which  we  can  make 
to  it  is  to  reduce  the  whole  of  the  grass  lands,  woodlands,  and 
wastes  in  each  of  the  three  kingdoms  to  a  common  level,  according 
to  their  respective  values,  and  the  values  of  the  whole.  Thus  Mr 
M'Culloch  estimates  the  value  of  pasture  and  woodlands  in  England 
at  £3*,  12s.  per  acre,  and  the  whole  at  £61,614,000 — this  would 
give  17,000,000  acres  of  equal  quality.  In  Scotland,  pasture  and 
woodland  at  £3 — total  pasture,  woodland,  and  waste,  £9,000,000, 
equal  to  3,000,000  acres  at  this  value.  In  Ireland,  pastures,  &c., 
at  £2,  10s. — total  pasture,  woodland,  and  waste,  £20,000,000, 
giving  8,000,000  acres  at  the  annual  value  of  508,  The  whole, 
according  to  this  estimate,  may  be  tabularly  stated  thus : — 

Under  the  plougli.  Gardens.  Graae  Umda,  &c  Total. 

England  and  Wales,     13,150,000  150,000  17,000,000  30,300,000 

Scotland,         .         .         3,355,000  35,000  3,000,000  6,390,000 

Ireland,          .        .        5,748,500  1,500  8,000,000  13,750,000 

Total,        .       22,253,500  '        186,500  28,000,000  50,440,000 

5°.   77/6  value  of  the  agricultural  produce  of  the  three  kingdoms 
is  thus  stated : — 


ENGLAND. 

Crops  under  the  plough,         £77,742,857 
Crrass  lands,  &c.,     .        .        61,614,000 


£139,356,857 


Gardens,         .        .        .  2,260,000 

£141,606,857 

SCOTLAND. 

Crops  under  the  plough,  .      £18,219,286 
Grass,  &c.,      .        .        .  9,000,000 


£27,219,286 
Gardens,  .        .        .  525,000 

IRELAND. 

Crops  under  the  plough,  .      £28,020,834 
Grass  and  woodlands,      .         20,000,000 


£27,744,286 


£48,020,834 
Gardens,         .        .        .  180,000 


£48,200,834 


Sum  total £217,551,977 

We  have  thus  arrived  at  a  fruitful  field  for  comparative  reflec- 
tion— more  so,  we  are  afraid,  than  what  our  limits  will  admit  of 
being  reaped,  as  will  appear  from  the  following  examples : — 
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r\j 

>>X  ^J  *»     <&  V 

N  A»A  X/  V/  JL^  A    V 

Arable  acres  to 
each  labourer. 

PastUM. 

TotaL 

Example  1.- 

-England, 

•                                   V 

13^ 

17 

80* 

Scotland, 

■                          • 

19i| 

17H 

375? 

Ireland, 

•                          • 

n 

4 

6| 

Arable  acres  to 
each  ploughman. 

Pasture. 

Total 

Example  2.- 

—England, 

«                          • 

50 

74 

124 

Scotland, 

•                          • 

50 

44 

94 

Ireland, 

«                          ■ 

26 

41 

67 

Arable  acres  to 
each  common  labourer. 

Pasture. 

TotaL 

Example  3.- 

—England, 

•                     ■ 

80 

40 

70 

Scotland, 

•                     • 

.       159 

142 

301 

Ireland, 

•                     ■ 

7 

10 

17 

• 

Arable  acres  to 
each  boy. 

Pasture. 

TotiO. 

Examplo  4.- 

—England, 

•                     • 

84 

109 

193 

.Scotland, 

•                     • 

84 

77 

.  161 

Ireland, 

•                     • 

11 

16 

27 

Arable  acres  to 
each  woman. 

Pasture. 

TotiJ. 

Example  5.- 

—England, 

9 

.       351 

459 

810 

Scotland, 

•                                • 

.       186 

166 

352 

Ireland, 

•                                • 

11 

16 

27 

Vnlue  of  the  produce 

of  arable  acres  to              Pasture^ 

TotaL 

each  labourer. 

Example  6.- 

—England, 

.     £77 

14    9         £61  12    3 

£139    7    0 

Scotland, 

.      107 

3     5          52  18    9 

160    2    2 

Ireland, 

.        U 

0    0          10 

0    0 

24    0    0 

Labourers.                  Wages. 

Retunii. 

Example  7.- 

—England, 

1,000,000        £27,608,675        £139,866,875 

Scotland, 

170,000             4,243, 

,772 

27,219,286 

Ireland, 

2,000,000          15,000,000 

48,020,884 

The  foregoing  tables  fiilly  bear  out  the  truth  of  what  was  pre- 
mised at  the  commencement  of  this  paper — that  a  similarity  of  prac- 
tice has  not  yet  been  established  in  the  three  kingdoms  sufficiently 
clear  to  be  recognised  as  a  common  index  to  the  state  of  theu: 
agricultural  industry  ;  that  differences  exist,  not  only  at  variance 
with  science,  but  of  a  character  and  magnitude  effecting  the  health 
of  the  empire — differences,  too,  not  only  between  the  long-degraded 
sister  country  and  England,  but  also  between  England  and  Scot- 
land. Every  labourer  of  the  latter,  it  will  be  perceived,  returns 
his  employer,  from  the  comparatively  poor  soil  of  the  north,  £20 
annually  more  than  do  those  of  the  former  from  the  richer  soil  of 

he  south ;  Jind  w^ere  the  fertility  of  soils  equal,  the  difference  would 
30  still  greater.     But,  even  as  it  is,  such  a  difference  for  each 

abourer  is  obviously  a  national  shortcoming,  which  amounts  to  a 
MITT-  equivalent  to  little  short  of  Old  England's  rent-roll ! 

.n  Ireland,  again,  were  the  whole  of  her  produce  divided  among 
»     agricultural  labourers,  allowing  nothing  for  tradesmen's  ac- 

ounis,  tithes,  rates,  and  the  interest  of  capital  invested  by  land- 

ord  an'l    '^uant,  it  would  not  advance  them  to  a  level  with  those  of 

i^.TKylanr,         -Tpn«<*  ♦^P.  imnr'^nn'^tv  cS  \\\o^arx  jpoaonrQg.  purely  DoUti- 
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cal,  80  generally  demanded  by  Irishmen  to  alleviate  calamities 
arising  from  an  imperfect  state  of  labour.  The  elements  of  national 
labour  are  not  organised  according  to  science.  Instead  of  subdivid- 
ing labour  Irishmen  have  subdivided  land,  than  which  scarcely  any- 
thing can  be  more  opposite. 

The  small  farm  system  of  the  sister  country  is  purely  a  remnant 
of  the  patriarchal  times  once  enjoyed  by  all  the  United  Kingdom ; 
and,  however  well  it  may  harmonise  with  the  natural  feelings  of 
man,  is  unsuitable  for  him  in  the  artificial  state  in  which  he  has 
placed  himself ;  for  the  infallible  sentence,  "  Cursed  is  the  ground 
for  thy  sake,"  has  subjected  every  son  of  Adam  to  labour — the 
combmatlon  and  subdivision  of  which  the  patriarchal  system  ex- 
cludes.    Hence,  with  the  progress  of  science  the  system  has  been 
abrogated  in  every  province  of  Britain  now  in  the  enjoyment  of 
comparative  prosperity,  and  of  necessity  must  be  so  before  industry 
in  a  national  sense  can  be  established ;  for  the  amount  of  labour 
required  by  the  small  farm  system  to  produce  a  given  effect  is  much 
greater  than  that  required  by  the  large.    Ireland  probably  expends 
four  times  the  quantity  of  labour  in  producing  from  her  fertile 
soil  £48,000,000  value  of  produce,  which  Scotland  does  in  producing 
£27,000,000.    We  found,  for  instance,  two  Irishmen  at  one  plough; 
and  setting  aside  the  character  of  the  plough  itself — its  working 
order,  and  the  tugging  and  twisting  of  the  team — we  would  rather 
plough  the  35  acres  out  and  out,  than  do  the  work  which  devolves 
upon  the  ploughman  upon  the  headlands  of  tlie  small  fields  of  the 
sister  country.     At  one  period  of  our  manufacturing  history,  one 
artisan  performed  the  whole  manipulations  in  pin-making,  and  pro- 
bably did  not  finish  more  than  twenty  pins  daily  ;  now  twenty  are 
employed,  and  these  mamifacture  5000  each  in  the  same  time.     It 
would  be  useless  for  any  one  to  open  a  pin-manufactory  single- 
handed  in  modern  times,  on  the  plea  of  a  want  of  capital,  or  to  rive 
more  employment,  as  is  pleaded  by  more  than  small  farmers  of  the 
sister  country  in  favour  of  the  patriarchal  system.     No  person 
would  make  the  attempt,  much  less  listen  to  the  plea  of  a  want  of 
capital  or  an  increase  of  employment  in  the  making  of  a  given 
number  of  pins.     Yet  why  is  it  attempted,  practised,  and  pleaded 
in  agriculture  ?     Simply  because  the  science  of  labour  is  less  under- 
stood in  that  art  than  in  that  of  pin-making,  and  other  arts,  where 
labour  is  subdivided. 

It  may  be  said  that  the  subdivision  of  land,  instead  of  labour,  in 
a  national  sense,  cannot  be  pleaded  as  the  reason  why  the  agricul- 
tural industry  of  England  falls  so  far  short  of  that  of  Scotland. 
Granted  ;  but  there  may  be  other  patriarchal  customs  to  which  her 
farmers  may  cling  with  as  much  pertinacity  as  an  Irishman  to  a 
conacre — customs  on  which  our  limits,  as  well  as  the  subject,  will 
only  at  present  admit  of  a  few  remarks  in  conclusion. 

England  at  one  period,  doubtless,  shot  far  ahead  of  Scotland  in 
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agriculture,  and  continued  to  keep  In  advance  until  towards  the 
end  of  the  last  century,  when  in  an  unpropitious  hour  she  appears 
to  have  undervalued  the  proud  position  she  was  qualified  to  main^ 
tain,  and  to  have  fallen  considerably  behind  her  northern  sister  in 
the  practice  of  this  parent  art.     The  energies  of  her  people  appear 
as  if  they  had  been  engrossed  in  the  commercial  enterprise  and  the 
mental  movements  of  this  extraordinary  period  of  her  hbtory.    Her 
conquests,  and  territorial  extent  of  dominions  abroad,  eclipsed  from 
her  view  the  more  important  value  of  her  fields  at  home  ;  and  the 
first  and  noblest  of  the  arts — that  upon  which  all  others  depend — 
was  seemingly  acknowledged  by  her  proprietary  interest  as  of 
secondary  consideration.      Late  years,  nowever,  have  wrought  a 
visible  cnange  for  the  better,  and  England  is  now  again  making 
laudable  effoiis  to  advance.     There  cannot  be  a  doubt  that,  at  the 
period  we  write,  farms  in  England,  and  also  in  Ireland,  are  equally 
well  cultivated  as  any  in  Scotland,  and  that  the  three  kingdoms, 
once  divided,  but  now  united,  arc  prepared  to  go  forward  together 
in  the  march  of  agricultural  improvement,  as  in  every  other  branch 
of  national  industry.     The  science  of  labour  will  reduce  the  same 
principles  to  practice  in  the  one  country  as  in  the  other — the  same 
economy  and  subdivision  of  labour  may  be  studied  in  England, 
Scotland,  and  Ireland.    The  size  of  farms,  mode  of  husbandry, 
and  management  of  labourers,  with  their  domestic  economy,  will  be 
reduced,   comparatively   speaking,   to  a  common  level.     Others 
than  the  agricultural  labourers  of  each,  however  much  they  may 
yet  show  vestiges  of  former  diversity,  are  fast  approximating  to 
a  general  uniformity  of  national  appearance,  language,  manners, 
customs.      In  this  they  arc  assisted  by  the  progress  of  science 
— by  the  power  of  steam-navigation  and  railways,  and  the  facilities 
which  those  conveyances  afford  to  society  for  commingling  together, 
and  exchangiiig  sentiments  upon  all  subjects  of  national  interest. 
No  doubt  in  England,  among  the  lower  classes  more  especially, 
the  Scotch  are  still  regarded  with  considerable  jealousy  and  sus- 
picion— partly,  perliaps,  because  of  their  numbers,  and  partly  be- 
cause of  their  preferment  to  many  lucrative  situations  of  trust  and 
responsibility ;   while  in    Scotland,  in  like  manner,  the  English 
settlers  are  looked  upon  with  dissatisfaction ;  and  no  doubt,  too, 
he  English  and  Scotch  who  have  become  resident  in  Ireland; 
Hiile  others,  who  arc  surveying  her  patriarchal  holdings  with  an 
■agle's  eye,  are  equally  considered  as  unwelcome  intruders.    Yet 
*»ese  are  the  natural  beginnings,  and  even  more  than  beginnings, 
he  dissolution  of  national  differences — of  the  repeal  of  parchment 
..^Tiq.  and  of  the  blending  together  into  one  mighty  people  three 
;iv  „i  -latir-^s,  long  disunitec    *'^'*ti  [n  union  tlimue^^    be  uncivilisa- 
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We  may  inform  our  English  readers,  that  Fiars  Prices  are 
the  average  prices  of  grain,  as  ascertainea  every  year,  by  the  ver- 
dict of  Juries,  in  every  County  of  Scotland.  ^J3ie  Juries  are  sum- 
moned in  spring,  and  ascertain,  from  the  evidence  produced  to 
them,  the  average  prices  of  the  preceding  crop.  By  these  prices, 
rents  payable  in  grain,  and  similar  contracts,  are  generally  deter- 
minea ;  but  the  main  object  is  to  convert  into  moHey  the  stipends 
ffor  the  most  part  fixed  at  a  certain  quantity  of  grain)  of  the  Sc^tisfa 
Clergy. 
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THE  LATE  JAMES  SMITH  OF  DEANSTON. 

Few  men  have  laboured  more  earnestly  in  the  great  field  of 
physical  improvement,  or  have  better  merited  the  often  abused 
name  of  a  philanthropist,  than  the  late  lamented  James  Smith  of 
Deanston.  Sanguine  and  self-relying  as  he  was  acute  and  fertile 
in  invention,  his  genius  for  reforming  the  material  condition  of  his 
fellow-beings  had  in  it  all  the  fervency  and  power  of  a  ruling  pas- 
sion, and  often  enabled  him  to  bear  down  opposition,  or  to  surmount 
difficulties  in  the  accomplishment  of  his  purpose,  which  would  have 
discouraged  or  altogether  deterred  men  of  equal  talent  who  were 
either  less  resolute  or  of  colder  temperament.  Sprung  from  a 
liardy  race — blessed  with  a  sound  and  vigorous  constitution — quick 
of  eye  and  ready  of  hand — his  person  scarcely  reaching  to  the 
middle  height,  but  strongly  built — broad-chestea  and  muscular — 
he  seemed  admirably  adapted  by  nature  to  struggle  with  the  inert 
and  ungenial  elements  of  the  outward  world ;  and  against  these, 
throughout  his  whole  life,  he  waged  successful  war.  To  diminish 
and  ameliorate  the  hardships  of  labour,  to  banish  from  the  physical 
world  all  that  is  found  inimical  to  the  comfort  and  the  progress  of 
his  kind,  was  frankly  recognised  by  him  as  his  vocation  here  upon 
earth  ;  and  in  it  he  worked  manfully  early  and  late,  in  season  and 
out  of  season,  doing  more  than  yeoman  service.  For  this  good 
end  he  seemed  to  live,  and  move,  and  have  his  being ;  and  as  to 
tlie  ear  of  the  poet  there  is  music  in  the  lowest  murmur  of  the 
brook,  and  to  the  eye  of  the  spiritual  philosopher  a  visible  Deity 
in  die  golden  hues  of  morning,  so  to  his  ear,  and  eye,  and  appre- 
hension, every  movement  of  nature — the  streams,  the  waves,  the 
breezes — seemed  suggestive  of  some  hidden,  yet  accessible  means 
by  which  God's  power  might  be  better  used  for  man's  advan- 
tage, and  her  quietest  aspect  to  hint  at  some  hitherto  unthought-of 
process  by  which  the  precious  treasures  of  her  bosom  might  be 
taught  to  flow  out  yet  more  freely  and  more  abundantly,  U)r  the 
good  and  the  happiness  of  the  increasing  race  of  man. 

As  it  is  to  great  practical  men  hke  Mr  Smith  we  must  continue 
to  look  for  assistance,  not  only  in  our  own  peculiar  field — the  evo- 
lution of  new  views  affecting  the  agricultural  interests  of  our  coun- 
try, but  also  for  those  general  physical  improvements  which  lie  at  the 
root  of  all  social  progress — we  cannot,  as  we  conceive,  better  employ 
a  few  of  the  pages  of  this  Journal  than  in  giving  a  brief  sketch  of 
the  life  and  labours  of  one  to  whom  the  country  owes  so  large  a 
debt  of  gratitude. 

Mr  Smith  was  born  at  Glasgow  on  the  3d  of  January  1789, 
and  in  the  middle  station  of  society.  His  father  (whom  he  lost  in 
infancy)  was  a  respectable  merchant  of  that  city,  and  his  mother, 
the  daughter  of  James  Buchanan  of  Careston,  a  landed  proprietor 
in  the  western  part  of  Stirlingshire.    He  was  one  of  three  children, 
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(two  sons  and  a  daughter ;)  and  though  anxiously  brought  up  by 
a  widowed  mother,  his  youth  was  neither  spoilt  nor  sickly.  By 
nature  a  lively  and  active  boy,  and  very  early  observant  and  in- 
telligent, far  beyond  his  years,  his  sound  health  and  affectionate  dis- 
position seem  to  have  preserved  him  from  the  evils  of  precocity  and 
over-indulgence,  usually  so  dangerous  to  a  child  so  circumstanced. 
His  mother's  younger  brother,  Archibald  Buchanan,  (afterwards  of 
Catrine,)  was,  at  the  time  of  the  elder  Smith's  death,  the  managing 
partner  of  extensive  cotton-works  at  Deanston,  near  Doune,  in 
Perthshire.  This  gentleman  had,  in  early  youth,  been  a  pupil  of 
the  famous  Arkwright ;  and  though  without  the  ambition,  or,  it 
may  be,  the  power  of  popularising  his  views  and  discoveries,  which 
was  afterwards  so  eminently  possessed  by  his  more  celebrated 
nephew,  was  a  man  of  perhaps  still  more  original  and  solid  prac- 
tical ability,  and  had  preceded  him,  not  only  in  the  practice  of 
thorough  draining,  but  in  the  invention  of  the  self-acting  mules 
and  carding  and  other  machines,  which  Mr  Smith  afterwards 
brought  to  greater  perfection,  and  into  more  general  use.  With 
him  the  widow  and  her  children  found  a  happy  home  at  Deanston, 
and,  in  after  life,  Mr  Smith  often  acknowleaged  his  many  obliga- 
tions to  this  excellent  uncle ;  and  in  an  interesting  sketch  of  his 
own  career,  given  by  himself  on  one  occasion,  characterises  him  as 
'^  a  man  of  singular  genius,  sound  judgment,  and  great  application 
and  perseverance." 

It  is  always  interesting  to  note  how  early  in  life  those  traits  of 
temper,  disposition,  and  genius  arc  manifested,  which  afterwards, 
in  any  marked  degree,  characterise  the  man.     We  are  told  that, 
from  his  earliest  years,  James  Smith  was  a  bold,  ardent  boy,  full 
of  life  and  activity,  as  eager  to  obtain  as  he  was  ready  to  bestow ; 
sometimes  over-hasty  and  rash,  but  rarely  selfish,  and  never  either 
false  or  malicious.    He  says,  in  the  sketch  above  alluded  to,  "  The 
natural  tendency  which  has  determined  my  course  in  life  seems  to 
have  taken  possession  of  my  mind  at  a  very  early  period,  for  I  have 
been  told  that,  when  only  a  few  years  old,  on  being  asked  what 
trade  I  should  like  to  follow,  I  replied  that '  I  would  have  a  cotton- 
mill,  and  keep  a  farmer  laddie.'  "     His  skill  in  rearing  animals  is 
■•Iso  said  to  have  been  indicated  almost  in  infancy.     "  At  six  years 
fid  he  was  a  great  breeder  of  pigeons ;  and  his  habit  of  observation 
^ed  him  to  discover  the  peculiarities  of  colour  and  of  structure  which 
"*>rked  the  descent  through  several  generations,  distinguishing  in 
a  individual  those  features  which  corresponded  with  the  race, 
.^vl  those  which  were  irregular  or  accidental."    All  this  proves 
i^w  very  much,  in  his  case,  "  the  child  was  father  to  the  man." 

Vt  seven  years  of  age  he  went  to  school  in  Glasgow,  and  after- 

-^ius  attended  college  there,  making  a  respectable  figure  at  both. 

ie  studied  mathematics  at  a  private  school,  and  was  rather  distin- 

r«iittV)p'    wi  a  m»fV  ^mofi'Mor      tTp  ti  ^^  fond  of  chemistry^  and  was 
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very  early  familiar  with  many  of  the  details  of  chemical  as  well  as 
mechanical  science.  While  at  the  university,  he  paid  little  atten- 
tion to  moral  philosophy  or  to  political  economy,  his  interest  in 
either  being  as  yet  unawakened.  It  was  not  till  in  after-life,  when 
his  intellect  was  more  fully  developed,  and  the  want  felt  of  guiding 
principles,  that  he  became  aware  of  the  high  importance  of  these 
great  sciences — not  only  as  aflFording  admirable  exercise  for  the 
mind  of  man,  or  even  of  enabling  him  better  to  understand  and  apply 
his  own  powers,  but  as  the  best  expositors  of  those  ennobling,  prac- 
tical truths,  the  knowledge  of  whicn,  by  convincing  man  that  hap- 
Siness  cannot  dwell  apart  from  virtue,  nor  idleness  and  improvi- 
ence  go  long  unpunished,  must  tend  most  forcibly  to  his  advance- 
ment as  an  intelligent  and  moral  agent. 

His  university  holidays  were  all  spent  with  the  uncle  above 
alhided  to,  Mr  Archibald  Buchanan,  who  had  before  that  time 
removed  to  the  Catrine  Works,  in  Ayrshire.  Here  he  entered 
practically  into  the  study  of  mechanics  and  engineering,  and  made 
himself  thoroughly  master  of  all  the  nice  details  of  cotton-spinning. 
His  holiday  time  was  not,  however,  entirely  devoted  to  the  cotton- 
factory  and  the  machine-shop.  His  uncle  was  a  spirited  farmer  as 
well  as  a  successful  manufacturer ;  he  farmed  about  two  hundred 
acres  of  his  own  property,  and  in  this  field  also  the  apt  nephew  was 
soon  following  his  footsteps.  In  alluding  to  these  days,  he  says, 
"  As  a  recreation  from  his  laborious  occupations,  Mr  Buchanan 
amused  himself  in  the  study  and  practice  of  agriculture.  From  him 
I  imbibed  a  desire  for  this  interesting  study,  and  received  much  of 
my  knowledge  of  its  principles  from  the  ideas  which  were  constantly 
flowing  from  his  powerful  mind.  Whilst  in  Ayrshire  with  him, 
learning  to  be  a  spinner  and  mechanician,  I  had  the  advantage  of 
his  example  and  instructions,  which  was  most  invaluable  to  me.'' 

As  a  substantial  proof  of  the  confidence  with  which  his  ability 
and  judgment  had  already  inspired  those  who  had  the  best  opportu- 
nities of  judging  of  him,  Mr  Smith  was,  at  the  early  age  of  eighteen, 
appointed  to  the  management  of  the  Deanston  Works,  at  that  time 
repurchased  by  the  firm  of  which  his  uncle  had  become  a  partner. 
Another  of  the  partners  of  this  respectable  company  was  that 
enlightened  and  liberal  merchant,  and  excellent  man,  the  late  Mr 
Kirkman  Finlay,  who  was,  through  life,  one  of  Mr  Smith's  best 
and  most  highly  valued  friends.  Here  Mr  Smith  had,  for  a  time, 
abundant  occupation  in  reffenerating  and  again  bringing  into  full 
operation  a  dilapidated  ana  long-neglected  work.  But  his  energies 
were  admirably  adapted  to  the  task,  and  it  was  not  long  before  he 
had  collected  and  trained,  in  the  various  departments  of  the  busi- 
ness, an  almost  unrivalled  band  of  work-people.  The  distinguish- 
ing peculiarity  of  his  disposition  now  began  clearly  to  manifest 
itself.  Long  before  the  new  village  of  Deanston  was  built,  in  the 
construction  of  which,  like  a  careful  fether  of  his  children,  he  after- 
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wards  carried  his  plans  for  the  accommodation  of  his  people  ahnost 
to  perfection,  Mr  Smith  had  shown  a  benevolent  interest  in  the 
physical  comfort  as  well  as  the  moral  training  of  the  work-people 
under  his  charge.  He  encouraged  neatness  of  dress  and  cleanliness 
in  their  dwellmgs,  made  beneficial  alterations  in  the  system  of 
education  among  the  young,  and  in  the  manners  and  moral  bearing 
of  all,  and  promoted  the  practice  of  athletic  games  and  sports  in 
the  hours  of  leisure  and  relaxation. 

When  he  had  thus,  in  a  great  measure,  reorganised  the  Dean- 
ston  Works,  and  had  satisfied  himself  that  his  attempts  at  Improve- 
ment in  the  management  of  the  people  under  his  charge  were  work- 
ing satisfactorily,  he  found  leisure  to  turn  his  attention  to  his 
favourite  pursuit  of  agriculture.  He  became  a  member  of  the  Gar- 
gimnock  Faimers'  Club,  and  associated  much  with  his  neighbour- 
ing agriculturists. 

One  of  his  first  inventions,  and  the  very  first  which  attracted 
public  attention,  was  that  of  a  machine  for  reaping  com,  which, 
though  he  never  succeeded  in  making  it  absolutely  fit  for  general 
use,  was  a  clever  idea,  ingeniously  worked  out.  Having  tried  the 
machine  first  in  the  form  of  a  working  model,  he,  in  1812,  made  a 
larger  one,  to  be  worked  by  one  horse  and  one  man,  to  compete 
for  a  premium  of  £500  offered  by  the  Dalkeith  Farmers'  Club  for 
an  effective  reaping-machine.  It  cut  the  com  very  neatly ;  but  as 
it  was  evidently  too  weighty  for  one  horse  to  work,  the  judges 
refused  to  award  him  the  premium,  but  encouraged  him  to  make 
another  attempt.  This  he  did  in  1813,  when  he  produced  a  beau- 
tiful machine,  worked  by  two  horses,  and  guiaed  by  one  man. 
But  even  this,  though  more  perfect  in  all  its  parts,  was  not  entirely 
successful.  It  was  put  to  work  on  the  home-farm  of  the  Duke  of 
Buccleugh,  but  after  cutting  a  few  ridges  in  an  excellent  manner, 
it  unfortunately  fell  into  a  sudden  hollow,  and  the  cutter  having 
stuck  fast  in  the  ground,  some  part  of  the  wheel-work  was  broken. 
The  judges  again  refused  to  award  the  premium,  but  the  Club  pre- 
sented Mr  Smith  with  a  fifty  guinea  piece  of  plate,  with  an  inscrip- 
tion, bearing  that  it  was  given  him  for  his  meritorious  endeavours 
to  invent  a  machine  for  reaping  com.  The  Highland  Society  after- 
wards appointed  a  committee  of  their  number  to  inspect  the  machine 
n  Perthshire  •  and  there  it  was  exhibited  cutting  oats,  beans,  barley, 
*nd  wheat  ^  >  -^ery  perfect  manner  ;  and  the  Committee  reported 
•^it  in  ter--    •    Q^'^nroiJo  that  the  Society  presented  Mr  Smith 

ich  a  h«»-"»   ■■      -plate.     Some  time  afterwards,  a  model  of 

ne  mach.-  -    ••  -       o  St  Petersburg,  and  Mr  Smith  received 

Vom  the  t^ui^K..Kj  --issive  gold  medal,  transmitted  through  the 
iussiaTT  JTY^v  »aaon.  ^nt^  aftcr  all,  the  machine  fell  into  disrepute 
'  -^rn  '  *.     .    ipxK,^v.*'  ^/xcparation  of  the  ground;  and  we  only  men- 

jecausc  Mr  Smith  never  lost  confidence  in  this  invention^ 

.  .^ ...   ..^  ♦iiaf    T  'i,»r  lin  <\ar\  r-    ^r^}r\^r^p  bccamc  general — wluch 
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v.'ould  allow  the  ground  to  be  laid  down  flat,  without  ridges  or 
furrows — the  reaping-machine  would  eventually  be  brought  into 
general  use. 

By  the  purchase  of  the  Deanston  estate  and  an  arrangement 
with  a  neighbouring  proprietor,  the  Company  had  acquired  a  great 
additional  fall  of  water.  To  take  advantage  of  this  new  power,  Mr 
Smith  constructed  a  new  and  extensive  wear  on  the  river  Teith, 
from  whence  he  conducted  the  water  to  the  works  by  a  water-course 
or  canal,  of  about  a  mile  in  length,  cut  along  the  bank  of  the  river, 
and  large  enough  to  have  floated  a  ship  of  considerable  burden. 
To  contain  the  water-wheels  and  machinery  necessary  to  occupy 
this  power,  a  large  quadrangular  building  was  designed,  in  tne 
centre  of  which  a  water-wheel  house  was  to  be  placed  capable  of 
containing  8  water-wheels  working  together,  the  size  of  each  wheel 
being  36  feet  in  diameter  and  12  feet  in  breadth,  and  the  entire 
])ower  800  horses.  Only  a  part  of  this  majestic  work,  however,  has 
as  yet  been  executed,  consisting  of  part  of  one  side  of  the  quad- 
rangle, and  4  of  the  enormous  water-wheels — equal  to  400  horses. 
As  a  great  outlay  of  capital  in  new  machinery  was  necessary  to 
occupy  this  immense  power,  it  was  of  the  utmost  importance  that  it 
should  be  of  the  best  construction.  To  secure  this,  while  the  build- 
ings and  larger  works  were  in  progress,  he  occupied  himself  in 
making  experiments  on  the  best  machines  then  in  use ;  and,  with  the 
assistance  of  an  extensive  and  efiicient  establishment  of  mechanics, 
many  highly  useful  improvements  were  eflected,  and  adopted  in 
the  new  machinery. 

In  the  course  of  the  experiments  made  at  this  time,  Mr  Smith 
worked  out  and  patented  his  improved  self-acting  mule,  which  has 
been  more  generally  used,  and,  as  we  believe,  a  source  of  greater 
profit  to  the  firm  with  which  he  was  connected  than  any  other  of 
his  most  ingenious  inventions.  The  expense  of  bringmg  it  out, 
however,  was  very  great ;  and  as  much  time  was  lost  before  it  was 
got  into  profitable  employment,  Mr  Smith  believed  himself  fairly 
entitled  to  a  renewal  of  the  patent  for  seven  years.  The  Privy 
Council,  unfortunately,  thought  and  decided  otherwise ;  and,  we 
regret  to  say,  the  refusal  was  a  subject  of  disappointment  and 
annoyance  to  him  in  the  last  days  of  his  life. 

It  would  be  impossible,  within  our  narrow  limits,  to  speak  parti-* 
cularly  of  all  the  works  done  at  Deanston  during  the  next  fev 
years  of  Mr  Smith's  active  life.  To  one  or  two  of  the  most  in- 
teresting of  these,  however,  we  shall  briefly  allude. 

The  I)eanston  Wear,  on  the  river  Teith,  though  serving  admir- 
ably the  purpose  for  which  it  was  designed,  from  being  upwards  of 
9  feet  in  height,  offered  a  serious  obstruction  to  the  salmon  in  going 
up  the  river  to  spawn.  To  obviate  this,  the  dam  was  originally 
constiiicted  with  a  long  sloping  channel  at  one  side,  having  an  in- 
clination of  about  1  foot  in  12.     It  was  found,  however,  from  the 
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smoothness  of  this  channel,  that  the  water  gained  an  eqnal  ve 
in  its  descent  through  it,  with  that  flowing  over  the  steeper  pi 
the  dam  ;  and  that,  when  there  was  sufficient  water  to  perm 
fish  to  swim  up,  the  current  was  so  strong  that  few  if  any  fish 
found  able  to  overcome  it.  This  soon  became  a  subject  of 
plaint  to  the  tacksmen  of  the  upper  fishings,  and  again  called 
the  ingenuity  of  Mr  Smith,  who  then  devised  and  set  in  opei 
the  famous  Deanston  salmon-ladder,  which  was  perfectly  succ 
tliere,  and  has  since  been  adopted  (with  slight  modificatioi 
many  similar  wears,  on  the  Clyde,  the  Don,  and  other  rivers, 

The  ladder  consists  of  two  longitudinal  beams  placed  alon 
sides  of  the  long  sloping  channel  above  mentioned,  with  cross  1 
or  steps  fixed  to  the  bottom  at  distances  from  each  other  o) 
10  feet.  These  break  the  force  of  the  current  and  form  a  si 
sion  of  pools  and  eddies,  from  one  to  another  of  which  the  » 
can  pass  easily,  and  rest  on  their  way  upwards.  It  is  a  curiou 
that  although  the  cross-steps  are  in  themselves  only  14  inc 
depth,  and  only  extend  alternately  about  two-thirds  across  the  bi 
of  the  ladder,  so  efiectual  are  they  in  producing  eddies,  that  s 
have  been  frequently  observed  resting  in  them  at  various 
along  the  ladder,  and  passing  upwards  into  the  dam,  when  thei 
a  flood  of  30  inches  deep  flowing  over  its  breast ;  at  which  tin 
course,  without  these  helps,  they  could  never  even  have  ma 
attempt. 

As  may  be  supposed,  in  any  difficult  or  important  case 
occurred  in  his  own  neighbourhood,  the  services  of  Mr  Smith- 
all  his  readiness  and  ingenuity — were  found  to  be  of  the  first 
On  one  occasion  the  Gargunnock  road  trustees,  who  had  maj 
unsuccessful  attempts  to  cany  a  bridge  and  road  over  a  small  & 
— a  tributary  of  the  Forth — applied  to  him  for  assistance, 
foundations  of  the  bridge  haa  been  laid  in  a  bog  or  quagn 
great  depth,  and  Mr  Smith,  by  putting  down  a  cylindrical 
culvert,  12  feet  in  diameter,  supported  by  planking  laid  c 
surface,  and  balancing  it  by  carefully  carrying  up  the  em 
ments  on  either  side  during  its  constniction,  so  as  to  mainta 
equilibrium  on  the  surface,  most  ingeniously  and  succei 
delivered  them  from  their  difficulties. 

In  these  years  Mr  Smith's  time  was  very  fully  occupied 
had  taken  into  his  own  hands  a  large  extent  of  poor  land, 
bringing  in  of  which  he  was  indefatigable — he  was  an  active  i 
trate — like  all  public-spirited  men,  he  did  his  part  willingly  i 
tical  movements  and  local  improvements ;  and  he  was  emii 
social,  as  well  as  helpful  as  a  neighbour.  Deanston  House,  ii 
like  the  heart  of  its  master,  was  large,  cheerful,  and  open 
both  together  were  as  popular  socially,  as  the  works  ana  fa 
operations  were  interesting  scientifically.  Those  who  have  h 
happiness  of  visiting  him  there,  will  not  soon  forget  eith 
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Jittractions  of  the  man,  or  the  stirrinff  moral  effect  of  the  various 
interests  with  which  he  had  surrounded  himself.  That  he  could 
possibly  have  found  time  for  the  minute  attention  demanded  by 
many  of  these,  was  the  marvel  of  all.  But,  besides  his  natural  acti- 
vity, he  had  not  only  remarkable  tact  in  the  selection  of  assistants, 
but  understood  admirably  well  how  to  take  the  full  advantage 
of  other  men's  brains.  He  was  entirely  free  from  that  littleness 
which  is  often  the  besetting  sin  of  inventors — an  obstinate  bias 
in  favour  of  ideas  exclusively  their  own.  On  him,  on  the  con- 
trary, no  clever  hint  was  ever  thrown  away,  come  from  whence 
it  might.  If  from  the  humblest  of  his  assistants,  it  was  all  the 
more  welcome :  full  merit  was  allowed,  and  a  hearty  meed  of 
praise  bestowed  on  the  moment.  To  be  sure  there  must  be  no 
dream  of  crying  ''  halves"  with  him  afterwards ;  suggestion  and 
execution  were  supposed  to  be  equally  at  his  service.  But  this 
gracious  acceptance  of  all  worthy  contributions  was  neither  un- 
popular nor  impolitic.  Every  one  felt  himself  as  if  enlisted  in  for- 
warding the  end  his  master  had  in  view  ;  and  though  this  was  un- 
doubtedly one  of  the  causes  which  enabled  Mr  Smith  to  achieve  so 
much,  and  in  so  many  ways,  yet  there  is  as  little  doubt  that,  with- 
out his  fine  directing  mind  and  strong  will,  such  conceptions  or  em- 
bryos as  those  to  which  we  have  alluded  would  have  fallen  still- 
born and  valueless. 

But  Mr  Smith's  most  valuable  achievements  were  in  the  field  of 
agriculture  ;  and  it  is  with  his  admirable  system  of  land  drainage 
— his  thorough  draining  and  subsoil-ploughing — that  his  name  will 
certainljr  go  down  to  posterity  most  intimately  associated.  We 
have  said  that  in  the  practice  of  the  first  of  these  he  was  preceded 
by  his  uncle  Mr  Buchanan.  At  the  time  the  attention  of  tne  uncle 
and  nephew  was  first  directed  to  this  subject,  Mr  Smith  had  no  farm 
in  his  own  hand.  They  had  both  seen  with  regret  the  sums  of 
money  that  had  been  expended  in  deep  cross-drains,  which  only 
served  to  carry  off  the  under- water ;  and  often  discussed  the  subject 
together,  as  one  in  which  great  improvement  was  called  for.  Mr 
Smith  had  studied  the  process  of  furrow-draining  with  turf,  which 
had  been  introduced  into  the  carse-lands  of  Stirlingshire,  by  Mr 
Murray  of  Polmaise,  about  the  year  1806;  and  perceiving  that  it 
was  the  water  which  fell  on  the  surface  in  the  shape  of  i^aift  that 
these  drains  carried  off,  it  occurred  to  him  that  the  same  system  of 
drainage,  applied  to  the  lands  of  the  up-coimtry,  would  carry  off  the 
surface-water  which  is  so  apt  to  stagnate,  especially  in  cold  clay-a 
soils.  Mr  Buchanan  determined  to  give  the  plan  a  fair  trial  on 
his  estate  of  Catrine.  His  own  Idea  was  that  the  drains  should  b^ 
only  18  inches  deep ;  and  he  made  his  drains  this  depth,  and  at  every 
1 2  feet  apart,  trying  the  experiment  first  on  a  stiff  compact  clay. 
This  was  so  successnil  that  he  went  on  on  the  same  plan  over  the 
whole  estate,  which  had  before  been  chained  with  deep  drains. 
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It  was  in  the  year  1823  that  Mr  Smith  took  into  his  owir  hands 
the  farm  of  Dcanston,  consisting  of  about  200  acres ;  and  a  better 
subject  for  the  trial  of  his  powers  could  not  have  been  found. 
The  land  was  bad,  consisting  chiefly  of  the  drifted  debris  of 
the  old  red  sandstone — some  parts  of  the  subsoil  being  of  hard 
compact  soil  with  stones,  and  some  in  the  hollows  of  sandy  clay, 
composed  of  the  soil  which   had   been  washed  from  the  higher 

1)arts  of  the  ground.  The  whole  was  thickly  interspersed  with 
arge  boulder  stones,  many  of  them  very  near  the  surface.  The 
active  soil  was  in  general  very  thin,  in  most  places  not  exceeding 
four  inches.  Much  of  the  surface  was  studded  with  rashes  and 
other  water  plants  ;  while  the  dry  knolls  were  covered  with  heath, 
fern,  and  broom.  On  this  unpromising  locality  Mr  Smith  boldly 
resolved  to  put  the  correctness  of  his  well-considered  theories 
fairly  to  the  proof,  and  to  force  the  desert  to  blossom  like  the  rose. 
Believing  a  dry  condition  of  the  soil  to  be  the  foundation  of 
all  good  husbandry,  and  that  even  where  there  was  a  subsoil  of 
gravel  or  sand,  (of  which  there  is  but  little  in  this  country,)  the  in- 
troduction of  the  thorough-drain  system  would  be  beneficial,  he 
determined  to  carry  one  uniform  mode  of  drainage  over  the  whole 
farm.  And,  first,  having  found  a  good  bottom-level  into  which 
the  drains  might  run,  he  made  his  ffreat  main  drain  4  feet  in 
depth,  the  receiving  drains  3  feet,  ana  the  parallel  drains — which 
were  placed  from  16  to  20  feet  apart — 2  feet  6  inches  deep. 
There  has  been  much  discussion  amongst  agriculturists  in  regard 
to  the  best  depth  for  parallel  drains ;  and  perhaps,  before  the  intro- 
duction of  the  subsoil  plough,  Mr  Buchanan's  18  inches  may  have 
been  deep  enough  for  some  soils.  Mr  Smith  himself  siys, — 
"  When  1  first  began  to  cultivate  my  own  farm,  althougb  I  had 
put  in  the  drains,  I  found  they  were  not  so  efficacious  as  I  had 
expected,  and  I  then  began  to  think  of  stirring  up  the  subsoil, 
which  gave  rise  to  the  idea  of  the  subsoil-plough."  And  this  was 
his  second  and  great  supplementary  improvement,  without  which 
the  first  would  have  been  incomplete,  and  had,  indeed,  disappointed 
his  expectations.  He  thus  briefly  describes  the  principle  of  it : — 
"  There  are  many  subsoils  which,  though  capable  of  being  con- 
verted into  good  soil,  yet,  if  brought  up  and  mixed  with  the  active 
soil,  will  so  far  deteriorate  it  as  to  make  it  for  some  time  sterile. 
It  therefore  occurred  to  me  that  the  great  point  would  be  to  stir 
up  the  subsoil,  still  retaining  the  good  soil  on  the  surface.  Stirring 
up  the  subsoil  would,  in  the  first  place,  very  much  facilitate  the 
escape  of  the  water  into  the  drains ;  and,  secondly,  in  consequence 
of  the  passage  of  the  water  through  the  stirred-up  subsoil,  and  the 
attendant  admission  of  air,  it  would  be  so  acted  upon  as  to  be  con- 

■erted  into  good  soil ;  while,  at  the  same  time,  there  was  all  the 

id  vantage  o^  vorlring  the  good  soil  as  before." 
P*'  >r  hsL(>  -Ti'^a  pp  Yiltt^^d  '•..  '♦  wmilfl  be  needless  in  this 
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Jourad,  so  many  pages  of  which  have  been  already  occupied  in  the 
discussion  of  these  two  important  inventions, — on  which  rest  all  our 
great  modern  agricultural  improvements, — to  do  more  now  than  no- 
tice them  thus  briefly,  and  in  connection  with  Mr  Smith's  progress. 
They  were  indeed  the  great  steps  which  placed  him  in  the  front 
rank  among  th^  useful  men  of  his  day.  By  means  of  them  the 
sterile  farm  of  Deanston  was  in  a  few  years  brought  into  a  state 
of  garden  culture,  the  active  soil  having,  by  the  deep  working,  been 
increased  from  4  or  5  to  16  inches  in  depth.  And,  encouraged 
by  his  success  at  home,  Mr  Smith's  efforts  were  redoubled  in  for- 
warding the  work  of  general  improvement.  In  1831  he  contri- 
buted a  paper  on  thorough-draining  and  deep-working,  to  the  first 
report  by  the  jNIessrs  Drummond  of  Stirling  of  their  Agricultural 
Museum.  He  spoke  clearly  and  energetically  on  all  proper  occa- 
sions, public  and  private,  of  the  advantages  of  a  dry  condition  of 
tlic  soil.  Ill  1834  he  was  examined  on  these  subjects  by  a  Com- 
mittee of  the  House  of  Commons,  after  which  the  Chairman  of  the 
Committee,  Mr  Shaw  Lefevre,  addressed  a  letter  to  the  Speaker 
of  the  House  of  Commons,  in  which  he  referred  specially  to  the 
system  of  thorough-draining  and  subsoil-ploughing  detailed  to  the 
Committee  by  Mr  Smith  of  Deanston,  as  being  the  only  thing 
likely  to  promote  the  improvement  of  agriculture;  and  it  was 
(chiefly  from  information  gained  from  Mr  Smith's  experience,  that 
the  late  Mr  Henry  Handley  was  enabled,  in  conjunction  with  Earl 
Spencer  and  others,  to  erect  the  framework  of  the  Royal  Agricul- 
tural Society  of  England,  then  about  to  be  established. 

Agriculturists  from  all  countries  now  came  crowding  every  year 
to  visit  Deanston,  and  were  hospitably  welcomed.  Besides  being 
entirely  thorough-drained  and  subsoil-ploughed,  it  was  otherwise 
a  remarkable  place,  having  become  as  pleasing  to  the  eye  as 
it  was  interesting  to  the  intellect  and  the  heart.  The  fields  were 
conveniently  laid  off,  kept  very  clean,  and  fenced  generally  with 
pretty  white-thorn  hedges;  or,  where  the  situation  required  it,  with 
ornamental  belts  of  thriving  plantations,  which  afforded  protection 
to  the  crops  and  shelter  to  the  flocks.  Water,  for  the  supply  of 
the  fields  and  for  the  cattle,  was  obtained  from  tanks  fed  by  the 
drains,  and  pumped  into  water-troughs  by  an  ingenious  but  sim- 
ple arrangement ;  and  there  was  not  an  open  ditch  on  the  whole 
farm.  The  crops  in  their  season  were  usually  luxuriant,  a  thorough 
and  uniform  dryness  having  been  acquired  over  the  wnole  surface 
by  the  new  system  of  working. 

The  Factory  was  no  less  orderly.  It  was  lighted  throughout 
w^ith  gas,  which  had  been  introduced  there  as  early  as  1813,  and 
before  even  our  large  towns  had  emerged  from  the  grim  twilight 
of  tallow  and  train-oil.  The  plan  of  enlargement  had  been  so  far 
completed,  the  works  were  thriving,  and  the  machinery  by  which 
labour  was  saved,  and  work  more  tnoroughly  executed,  was  every 
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day  becoming  more  and  more  perfect.      In  particular^  the  new 
movements  which  Mr  Smith  had  introduced  in  the  canling  ma- 
chines were  beautiful  and  interesting.      The  power-looms  were 
about  300  in  number,  and  half  that  number  of  little  girls  were 
competent  to  conduct  the  whole  working  of  these.     Tixey  were 
arranged  in  rows,  with  alleys  between  them,  in  i  spacious  apart- 
ment, which  in  the  mornings  and  evenings  of  winter  was  magni- 
ficently lighted  up  with  300  gas-lights.     The  roof  of  this  build- 
ing was   composed  of  groined    arches,   supported    on    cast-iron 
columns  12  feet  in  height;  and,  the  rise  of  the  arches  being  6 
feet,    the  greatest   height    of  the   ceiling  was  18  feet.     In  the 
centre  of  each  groin   there  was   a   circular   opening   8  feet  in 
diameter,  surmounted  by  a  handsome  glass  cupola-bght,  which 
in   the   day-time    afforded   a  uniform  and  perfect  light  for   the 
operations  carried  on  below.     This  building  covered  upwards  of 
half  an  acre,  and  every  individual  in  the  apartment  could  be  seen 
from  any  point  of  it.     Complete  ventilation  was  everywhere  kept 
up,  and  the  whole  of  the  new  works  were  fire-proof.     A  covered 
way  was  made  from  the  old  to  the  new  works,  and  tunnels  formed 
under-ground,  by  which  communication  could   be   had  between 
the  different  departments,  without  going  round,  or  out  of  doors. 
Every  facility,  m  short,  was  afforded  to  the  work-people  for  car- 
rying on  their  operations  comfortably  and  pleasantlyi  as  well  as 
perfectly. 

The    order    of  management  at  the    works   was    very   much 
on  the  principle  of  that  of  Arkwright.      There  was  a  superin- 
tendent to  each  department ;    every  one   had  his   own  allotted 
part ;    and  in  most  cases  they  were  paid  by  the  piece,    not  by 
weekly  wages.     On   every   Thursday  morning,   that   being  the 
market  day,  they  received  the  amount  of  their  earnings ;  and  the 
children's  wages  were  paid  into  their  own  hands,  to  give  them 
an  idea  of   personal  consequence  and    responsibility.      All  had 
the  privilege  of  leaving  the  work  at  any  moment  they  chose,  by 
giving  one  week's  warning ;  and  this  was  found  to  insure  a  more 
steady,  agreeable,    and  lengthened    service   than    can   often   be 
obtained  by  the  firmest  indenture.     The  order  of  the  establish- 
ment was  preserved  by  the  dismissal  of  offending  individuals,  and 
'^»eir  banisnmp*^*  ^^-^  ^  1»  united  period. 

The  lian/^Qo  .       ..  ..     .llq(ye,  which  had  been  founded  and  en- 

uiroiT-  \ni  ,      ^. —     ..f  his  work-pcoplc,  was  immediately 

•10. .11. it  -        •      "^nfoifod  from  a  thousand  to  twelve 

•  >'^  -*' -  aioi&i,cJ  of  one  long  street,  parallel 

--small  houses,  two  storeys  high,  with 

•"»•         -      '"  -'^'I'Vntly  laid  out,  furnished  with 

rtii   x.*^i.         -■^-       •"-  j,.entiful  supply  of  water,  and 

'ad  attacucv.  .^  u  .  <mi..«i     iii^v^o  of  garden  ground,  and  a  range 

'^    rr*iap  ^]r      ^'^      ^JnapliiTtir        "N^-^liinrr    nonl(J    CXCCcd    thc  cheerful* 
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ness  and  comfort  that  prevailed  everywhere.  A  schoolroom  was 
united  to  the  establishment,  capable  of  containing  two  hundred 
children,  and  a  teacher  was  paid  by  the  Company.  The  young 
children  usually  went  to  school  at  live  years  of  age ;  and  as  none 
were  admitted  into  the  factory  until  they  were  nine,  they  were 
generally  pretty  good  readers,  and  able  to  write  and  cypher  a 
little,  before  they  eutered  the  work.  From  nine  to  thirteen  they 
(according  to  the  Factories  Act)  worked  only  eight  hours  a-day, 
so  that  three  hours  more  could  thus  be  devoted  to  the  schoolroom. 
The  youth  above  thirteen  years  of  age  were  expected  to  attend 
an  evening  school  four  nights  in  the  week,  and  there  was  a  Sab- 
bath school  for  all. 

As  Deanston  thus  possessed  every  facility  and  recommendation, 
it  is  no  wonder  that  the  well-disposed  order  of  work-people,  all 
over  the  country,  were  eager  to  gam  admittance  there.  And  in  his 
choice  among  these,  Mr  Smith  showed  his  usual  good  judgment 
and  benevolent  feeling.  In  the  competition  that  occurred,  there 
was  abundant  room  for  selection ;  and  after  a  searching  inquiry 
and  careful  sifting  of  character,  in  which  he  had  great  tact,  he 
preferred,  (among  the  respectable,)  those  families  to  most  of  the 
members  of  which  he  could  give  suitable  employment.  Thus  it 
was  no  uncommon  thing  to  see  a  large  family  —  parents,  children, 
young  men,  and  maidens — each  of  whom  was  employed  in  a  diflFerent 
department  of  husbandry  or  manufacture,  and  all  living  happily 
together  under  the  parental  roof,  and  one  general  superintendence. 

If  Deanston,  by  having  become  a  favourite  resort  and  gratify- 
ing spectacle  to  strangers  from  all  quarters — who  came  in  search  of 
improvements  to  be  carried  back  to  their  respective  homes — were 
thus  a  benefit  to  more  remote  countries,  it  will  easily  be  imagined 
how  substantial  a  blessing  it  was  found  to  be  to  its  own  neighbour- 
hood. The  surrounding  landed  proprietors,  who  by  degrees  came 
to  adopt  all  Mr  Smith's  reforms,  m  drainage,  in  the  better  ordering 
of  their  farm-steadings,  and  in  an  improved  system  of  manuring — 
to  which  he  had  also  directed  their  attention — were  well  rewarded 
by  seeing  their  possessions  grow  rich  and  fertile,  with  crops  earlier 
ripened,  as  well  as  more  luxuriant  and  of  better  quality.  There 
was  no  limit  to  the  honours  that  were  now  showered  upon  him 
from  this  class — to  the  dinners  that  were  given  to  him,  and  the 
speeches  that  were  made  in  his  praise.  And  all  this  was  gratify- 
ing to  him  ;  for,  like  all  men  of  large  sympathies,  he  highly  valued 
the  approbation  of  his  fellow  creatures.  But  the  enthusiasm  of 
love  and  respect,  with  which  his  genial  bearing  and  valuable  ser- 
vices among  them  had  inspired  the  humbler  classes,  was  still  dearer 
to  his  heart.  By  a  kindly  personal  intercourse,  he  had  striven 
successfully  to  improve  their  manners,  and  to  lead  them  generally 
to  a  higher  aim  than  that  of  mere  sensual  enjoyment.  And  his 
case  is  an  admirable  example  of  how  doubly  blessed  such  benevo- 
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lent  exertions  will  always  be  ;  for  not  only  did  he,  by  his  tact  and 
good  management,  promote  the  comfort  and  improve  the  intelli- 
gence and  good  feehng  of  those  under  his  care,  but  the  sympathy 
and  interest  that  were  in  consequence  naturally  called  forth  within 
his  own  breast  secured  his  happiness,  and  turned  the  simplest  and 
most  everyday  dealings  of  business  into  a  source  of  the  tmest 
enjoyment. 

Many  of  tlie  inhabitants  of  Doune,  as  well  as  those  of  Deanston, 
were  in  Mr  Smith'^s  employment,  and  were  equally  the  objects  of 
his  care  and  attention.  He  possessed,  in  a  remarkable  dee^ree,  a 
faculty  without  a  considerable  share  of  which  no  man  is  ever 
widely  popular — that  of  individuality.  Every  man,  woman,  and 
child,  of  both  villages,  he  knew  at  sight,  by  name,  family,  and 
character ;  and  those  who  have  visited  him  will  recollect  with 
interest  the  lighted-up  faces  which  constantly  marked  his  appear- 
ance at  the  works  —  the  smiles  and  curtsies  which  were  showered 
upon  him  from  cottage  doors  as  he  drove  past — and,  above  all,  the 
quick  bright  glance  of  recognition  and  kindly  nod  with  which 
such  greetings  were  invariably  acknowledged  and  responded  to. 
No  "  monarch  of  all  he  surveyed"  was  ever,  indeed,  more  tho- 
roughly or  more  deservedly  popular ;  for  none,  while  conferring  the 
substantial  benefits  which  attend  industry,  order,  and  mechanical 
dexterity,  has  better  understood  and  practised  the  kindly  arts  of 
lightening  the  burden  of  toil  to  the  labourer,  by  a  due  interposition 
of  pleasure  and  amusement,  and  of  softening  its  pain,  by  tne  con- 
stant exercise  of  a  humane  and  generous  sympathy. 

In  turning  from  the  pleasing  picture  that  Mr  Smith,  in  his  happy 

home  of  Deanston,  will  ever  present  to  the  memory  of  those  wno 

have  seen  him  there,  it  is  with  something  of  the  same  feeling  of 

lingering  and  reluctance  with  which  we  have  in  long-past  oays 

quitted  that  hospitable  residence,  to  which  his  presence  for  so  many 

years  lent  most  rare  attractions.     The  affectionate  simplicity  and 

cordiality  of  the  domestic  intercourse,  the  home-felt  ease,  which  is 

the  right  proof  of  welcome ;   the  subjects  of  living  interest  that 

'«'4^re  ever  under  consideration,  and  his  clear,  straightforward  man- 

■  u'  of  discussing  them — of  which  readiness  and  natural  sagacity, 

*i,her  tlian  sublety  or  refinement  of  view,  were  the  charactens- 

ics — the  unwearied  activity,  industry,  and  energy  of  the  man,  with 

lis  many  hearty,  sociable  qualities;  his  cheerful,  buoyant  spirit  and 

»UcT»  ^f  -^y^if^nr^n^   -all  combiucd  to  make  the  very  atmosphere 

"  '   *i^'i^  '>^'^  Voominr  as  it  was  genial  and  every 

I Uii^.y,  follow  his  footsteps  into 

■-'•'  vltncss  to  the  triumphs  of  his 

>v;isc>cictiice;  and  contemplate  him  no 
.♦Ir-i  of  a  large  circle  of  loving  hearts 
....!..  fif  1-    I'n  tV^  cheerful  landscape, 


r(>n-n  T»'»| 


^It  -•  ■ 

-  •  -  -  • 

-■-'           ^Vx^l 
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which,  though  distmguished  from  all  others,  is  yet  so  perfectly  in 
keeping  with  everything  surrounding  it ;  but  rather  as  mixing 
with  the  crowd  in  new  scenes  which  knew  him  not,  and  beginning 
life  afresh  among  people  no  longer  his  own, — though  unweariedly 
and  courageously,  yet  with  something  of  the  diminished  power  and 
buoyancy  that  half  a  century  of  years  will  never  fail  to  bring 
with  them. 

The  exact  reasons  which  induced  or  compelled  Mr  Smith  to  leave 
this  beloved  Deanston,  though  they  have  never  been  fully  explained, 
may,  we  think,  be  reasonably  enough  inferred.  At  a  farewell  dinner 
given  to  him  before  he  left  them,  he  tells  his  lamenting  neighbours, 
with  something  like  diplomatic  vagueness  of  phraseology,  that, 
"  having  found  it  might  be  conducive  to  his  prosperity  and  honour, 
whilst  he  felt  it  to  be  a  great  duty,  he  had  deemed  it  proper  to 
leave  the  beautiful  country  and  delightful  scenes  in  which  he  had 
so  long  mixed;"  only  adding,  as  to  his  future  movements,  that  look- 
ing after  his  interest  in  certain  patents  would  occupy  part  of  his 
time,  his  intention  being  to  devote  most  of  it  to  his  favourite  pur- 
suit —  the  improvement  of  agriculture.  And  one  of  the  partners 
of  the  fii'm,  on  the  same  occasion,  after  alluding  in  the  highest 
terms  to  Mr  Smith's  agreeable  and  useful  companionship,  professes 
that  his  absence  will  be  deeply  felt,  and  trusts  that,  though  changes 
do  take  place,  there  will  be  none  in  the  friendship  which  has  so 
long  existed  between  them.  There  being,  therefore,  evidently 
iieitlicr  accidental  quarrel,  nor  the  shadow  of  a  misunderstanding 
among  them  to  account  for  the  separation,  and  deeming  it  impos- 
sible that  a  mere  love  of  change  on  either  side  could  be  the  cause, 
we  arc  inclined  to  set  it  down,  generally,  as  one  of  those  painful 
but  necessary  occurrences  w^hich  spring  out  of  the  imperfection  of 
all  human  associations,  and  for  which  no  one  can  properly  be 
hlamed^  if  looked  at  from  the  point  of  view  he  has  a  right  to  claim 
for  liimself.  Those  who  wish  for  a  more  definite  solution  of  the 
difficulty,  however,  have  only  to  call  to  mind  that  the  firm  had  not 
merely  sustained  the  irreparable  loss  of  its  two  most  enterprising 
partners,  Mr  Kirkman  I  inlay  and  Mr  Archibald  Buchanan,  but 
had  also  had  to  contend  with  that  severe  depression  in  the  trade  of 
the  country  which  began  in  1836,  and  was  still  undiminished  in 
1842,  when  Mr  Smith  left  Deanston;  that  experimenting,  although 
ever  so  successfully,  is  seldom  profitable  to  the  experiilienter;  that 
51  r  Smith's  manner  of  working  was  dashing  and  liberal,  rather 
than  over  cautious  and  niggardly ;  and  that  it  must  be  regarded  as 
quite  an  exception  to  the  general  rule,  if  mercantile  partners  ever 

consider 

The  worth  of  anything. 

More  than  the  money  it  will  bring. 

Before  leaving  Deanston,  Mr  Smith  had  established  a  con- 
nexion  with   several   English    and  Irish   proprietors,  who    had 
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requested  him  to  examine  their  lands,  and  direct  them  in  the 
improvement  of  them.  The  chief  scene  of  the  operation  of  his 
patents  was  Manchester ;  but,  as  the  centre  of  all  interests,  he 
preferred  London  as  a  residence,  and,  in  the  autumn  of  1842, 
removed  there,  to  a  handsome  house  in  Whitehall  Place.  His 
family  then  consisted  of  his  only  sister,  Mrs  Buchanan,  and  her 
daughter.  Like  her  mother,  Mrs  Buchanan  had  been  early  left  a 
widow ;  and,  like  her  also,  had  found  a  pleasant  home  and  a  right 
brotherly  welcome  at  Deanston,  and  had  succeeded  her  mother 
there  as  mistress  of  Mr  Smith'^s  hospitable  house.  The  cheerful 
hospitalities  of  Deanston  were  in  some  measure  renewed  in  White- 
hall Place ;  but  Mr  Smitirs  time  soon  became  too  fully  occupied 
to  permit  of  his  enjoying  much  of  them. 

A  short  time  before  leaving  Deanston,  he  had  addressed  a  letter 
to  Sir  John  Gladstone,  of  Fasquc,  which  was  widely  circulated, 
and  much  considered, — "  On  the  profitable  employment  and  com- 
fortable subsistence  of  the  increasing  population  of  Great  Britain." 
In  this  he  clearly  explained  the  true  causes  of  the  depression  of 
trade,  then  so  universal  over  the  country ;  combated  the  fear  of 
over-population,  which  was  pressing  heavily  on  many  thoughtful 
minds ;  and  pointed  to  general  improvements  in  land,  (by  which  he 
showed  that  a  double  amount  of  produce  might  be  expected,)  as 
the  best  resource  by  which  an  abundance  of  cheap  and  wholesome 
food  could  easily  be  supplied  to  all. 

Very  soon  after  his  arrival  in  London,  he  was  appointed  one  of 
the  Commissioners  of  Inquiry  into  the  sanitary  condition  of  large 
towns — a  subject  well  fitted  to  engage  his  best  energies.     For 
many  months  ho  was  now  constantly  engaged,  along  with  Iiis  col- 
leagues, in  investigating,  devising  remedies,  and  making  reports. 
He  was  quickly  impressed  with  an  idea  of  the  great  advantage 
there  would  be  in  applying  the  sewage-water  to  agricultural  pur- 
poses, which  he  thought  might  be  easily  accomplished  by  means  of 
pumping  and  conveying  it  to  a  distance  by  pipes ;  and  he  made  an 
estimate  of  the  expense,  to  show  the  practicability  of  attaining  this 
great  object,  which  would  not  only  be  tiie  means  of  providing  funds 
for  the  improvement  of  the  sanitary  condition  of  all  towns,  but 
would  scarcely  be  less  beneficial  to  the  neighbouring  agricultural 
districts.     His  paper  on  this  subject  was  published  in  the  Appendix 
+0  the  Beport  of  the  Health  of  Toums  Gommissicm ;  but,  as  the 
jrovernmcnt  did  not  take  up  the  question,  nothing  was  at  that 
ime  effected.     His  labours  on  this  important  subject  have  not, 
^'^-^^ver,  been  expended  in  vain.     An  impulse  was  given  to  the 
imOIic  mind  in  the  right  direction,  and  much  carcfiil  consideration 
'olio wed  on  the  best  manner  of  bringing  about  a  reform  at  once 
so  healthful  and  economical. 

And  now  that  our  most  patriotic  Prince-Consort  has  so  benevo- 
i<»ntlv  a^T»ii**r*  >i,p  Aflf'^-*c  t''   lift  Mi(rpninus  miiid  to  the  constmction 
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of  a  plan  for  the  more  healthful  and  economical  management  of 
the  sewerage  of  London,  there  is  surely  no  doubt  that  the  ques- 
tion will  be  satisfactorily  settled,  and  that  beneficial  alterations 
will  immediately  be  set  on  foot  in  every  large  town  in  the  king- 
dom. 

Mr  Smith's  services  to  Ireland  must  not  be  overlooked.  Deeply 
impressed  with  the  advantage  that  must  accrue  to  that  unfortunate 
country,  by  any  approximation  towards  the  respectable  employ- 
ment of  the  people,  or  increase  in  the  natural  productions,  he  set 
himself  energetically  to  bring  about  some  efficient  reforms  in  the 
mode  of  cultivation.  He  began  by  giving  many  practical  lectures 
at  the  meetings  of  the  Agricultural  Society  of  Ireland,  for  which 
he  repeatedly  received  the  thanks  of  that  useful  association.  An 
interest  having,  by  this  means,  been  created,  several  patriotic  and 
enterprising  Irish  proprietors  became  eager  to  place  themselves 
under  his  directions.  By  his  advice,  the  Deanston  system,  by 
which  so  much  had  been  elsewhere  effected,  was  adopted  first  by 
the  late  Marquis  of  Downshire,  and  afterwards^by  others  on  whose 
properties  it  was  found  practicable.  The  desire  for  land-improving 
rapidly  increased  ;  and  it  was  mainly  owing  to  the  new  impulse 
thus  given  to  Irish  exertion,  and  to  energetic  f'epresentations  made 
by  Mr  Smith  on  all  proper  occasions,  that  the  Government  was 
induced  to  take  up  the  question  in  good  earnest,  and  to  grant  that 
loan  to  Irish  landlords  from  which  so  much  benefit  to  Ireland  may 
be  rationally  expected. 

Like  all  political  economists  and  true  lovers  of  their  kind,  Mr 
Smith  regarded  the  railroad  as  the  great  invention  of  the  times, 
and  as  one  of  the  surest  means  for  promoting  the  physical  comfort 
and  general  improvement  and  intelligence  of  all  classes  of  the 
people.  I^ut  the  railway  mania,  which  was  at  its  height  in  1844, 
startled  even  his  sanguine  mind,  and  he  invariably  refused  to  enter 
into  the  insane  speculations  that  were  almost  universal  among  his 
class.  Like  all  the  best  practical  engineers  in  the  country,  however, 
his  time  was  very  fully  occupied  during  these  years.  His  particu- 
lar walk  was  the  examination  and  valuation  of  the  land  proposed 
to  be  employed,  in  which  his  natural  aptitude  and  his  long  agri- 
cultural experience  had  made  him  the  very  highest  authority. 

Among  many  of  those  who  have  been  guided  by  Mr  Smith's 
advice,  in  agricultural  and  social  affairs,  is  Mr  Matheson,  the 
wealthy  and  enterprising  proprietor  of  the  island  of  Lews,  and 
part  of  the  summers  of  1846  and  '47  was  spent  by  Mr  Smith  in 
labouring  to  improve  the  physical  surface  of  that  unpromising  loca- 
lity, and  in  not  very  successful  endeavours  to  raise  the  moral  and 
social  condition  of  its  degraded  population.  It  is  no  uncommon 
thing  there  to  find  whole  families  lodging  quite  contentedly  in  holes 
dug  in  the  ground ;  while  the  better  sort  generally  live  in  rude  mud 
hovels,  roofed  with  turf,  which  are  only  new  roofed  when  the  old 
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turf  is  sufficiently  smoked  to  have  become  fit  for  manure.  With  such 
a  population  to  work  upon,  and  in  a  spot  so  isolated  and  rude,  that 
everything  deserving  the  name  of  civilisation  was  yet  to  be  begun, 
it  is  not  to  be  expected  that  much  progress  could  speedily  be  made. 
There  was,  however,  at  tliat  time,  a  lamentable  scarcity  of  provi- 
sions in  the  islands,  and  Mr  Smith  had  great  hopes  that  the  people, 
starving  as  they  were,  might  have  been  induced  to  exchange  such 
labour  as  they  could  give  for  the  very  liberal  relief  in  oatmeal  and 
other  provisions,  provided  for  the  occasion  by  Mr  Matheson.  His 
proposal  was,  that  gratuitous  relief  should  be  bestowed  on  those 
alone  who  were  unable  to  work,  and  that  the  able-bodied,  in  order 
to  preserve  their  independence,  should  receive  wages  for  their  workj 
ana  thus  be  enabled  to  purchase  provisions  from  the  stores  provided 
for  them.  But  this  plan,  simple  and  obvious  as  it  may  seem,  was 
not  found  practicable  by  the  subordinates  employed.  Very  large 
sums  of  money  were  expended  in  relief,  and  in  attempted  improve- 
ments, but  without  any  appreciable  advantage  to  the  spirited  and 
benevolent  proprietor,  jtjithcr  in  the  regeneration  of  the  people  or 
the  country.  After  doing  all  that  was  in  his  power,  Mr  bmith 
found  that  his  energies  were  not  equal  to  the  task  of  regenerating 
the  island  of  Lews.  Some  useful  refonns  he  did  acliieve^ — the 
work  of  drainage  was  begun,  and  something  was  attempted  in  the 
direction  of  training  the  young  into  better  habits ;  but,  on  the 
whole,  the  progress  was  in  no  proportion  to  the  labour,  the  anxiety, 
or  the  expenditure,  and  all  parties  were  disappointed  and  dis- 
couraged. 

Although  Sir  Smith  had  not  yet  nearly  reached  the  threescore 

years  and  ten  which  are  said  to  sum  up  the  life  of  man,  and  by 

reason  of  his  great  strength  might  well  have  been  counted  on,  as 

among  those  who  would  be  spared  to  the  world  for  some  years 

beyond  that  brief  term,  we  must  already  look  upon  his  labours  as 

drawing  to  a  close.     He  had  many  interesting  works  yet  in  view 

connected  with  his  favourite  pursuit.     Ho  had  taken  a  patent  for 

a  "  dip  for  sheep,''  which  has  been  satisfactorily  tried  by  a  noble 

Duke,  as  well  as  by  some  extensive  sheep-farmers  and  breeders, 

iiid  whirli  bids  fair  to  supersede  the  dirty  and  troublesome  process 

if  smearing  with  tar,  which  has  so  long  been  in  use.     He  had  ex- 

.ensive  piansfor  improvements  in  fann-steadings,  and  for  the  better 

jousing  I  f  cattle,  for  watering  the  fields  in  droughts,  and  for  a 

-^nvcnicnt  distribution  by  pipes  of  liquid  manure.      The  latter 

^^yj  of  those  have  already,  we  believe,  been  put  in  operation  by  Mr 

larvie  at  Port-Dundas  distillery,  and  by  Mr  Kennedy  of  Ayr,  at 

lis  farm  of  Myrchill,  on  such  a  scale  as  will,  in  a  short  time,  fuUy 

»rove  the  value  of  the  arrangements.     One  of  his  last  projects  was 

lew  application  of  his  ingenious  salmon-ladder,  nearly  in  the 
"rm  of  «in  ordinary  tunipike  stair,  by  which  a  perpendicular  fall 

iiT>"">r/1«.  ^f  ^c  f-of  on  w  r^—^r  ii>  the  '^^^est  Highlands  was  to  be 
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surmounted  and  made  easily  passable  for  salmon.  Whether  this 
and  many  other  of  his  ingenious  but  unfinished  works  may  ever  be 
carried  out  is  now  doubtful,  for  the  great  Destroyer  has  deprived 
the  world  for  ever  of  his  active  services. 

Strong  and  healthy  as  he  appeared  to  be,  there  had  been  indications 
more  than  once  in  Mr  Smith'^s  state  of  a  tendency  of  blood  to  the  head, 
which  the  robust  life  he  habitually  led  might  not  improbably  have 
increased.  In  May  last  he  came  to  Scotland  on  agricultural  affairs, 
accompanied  by  Sliss  Buchanan,  the  affectionate  niece  who  had 
been,  since  her  childish  days,  the  very  light  of  his  home  ;  and  while 
on  a  visit  to  his  cousin,  Mr  Archibald  Buchanan,  at  Kingencleugh, 
in  Ayrshire,  on  the  10th  of  June  he  retired  to  bed,  after  a  day  of 
great  fatigue  and  exhaustion,  and,  though  then  apparently  in  good 
health,  expired  in  the  night,  without  any  pain  or  previous  suffering. 

In  considering  the  amount  of  real  benefit  it  has  been  Mr  Smith  s 
privilege  to  confer  on  his  country,  and  the  success  which  has 
attended  so  many  of  his  inventions,  it  maybe  supposed  that  oppor- 
tunities could  not  be  wanting,  in  the  course  of  his  prosperous  career, 
by  which  he  might  have  amassed  wealth,  in  some  proportion  at 
least  to  the  great  fame  he  has  undoubtedly  enjoyed.  And  that  the 
very  reverse  is  unfortunately  the  case,  is  certainly  not  due  either  to 
his  having  been  at  any  time  a  speculator  in  money  matters,  or  at  all 
reckless  in  his  habitual  expenditure.  Partly,  we  oelieve,  it  is  owing 
to  the  large  portion  of  his  time  which  was  occupied  in  gratuitous  ser- 
vices— in  giving  those  liberal  explanations  and  advices  which  have 
set  many  on  the  road  to  riches — ^Dut  chiefly,  it  must  be  confessed,  to 
tlie  sanguine  and  ardent  nature  of  the  man,  to  the  activity  of  his 
genius,  to  the  faith  he  had  in  himself,  and  to  the  almost  passionate 
eagerness  with  which,  sometimes  in  defiance  of  caution  or  a  carefiil 
calculation  of  the  cost,  he  would  pursue  into  their  very  last  recesses 
the  results  of  those  new  ideas  and  combinations  which  his  busy  brain 
was  incessantly  presenting  to  him. 

The  poet  has  truly  said  that  bread  is  not  the  reward  of  virtue. 
Far  less  must  the  power  of  amassing  wealth  be  accounted  as  the 
measure  of  merit.  Mr  Smith  at  least  felt  that  he  had  something 
else  to  do  in  the  world,  and  that  something  he  has  done  faithfully, 
and  to  the  best  of  his  powers.     All  honour  to  him  ! 

We  have  little  more  to  add.  Mr  Smith  was  a  member  of  the 
Established  Church  of  Scotland,  and  in  politics  he  was  a  liberal 
Conservative.  He  never  married.  It  has  been  said,  with  what 
truth  we  know  not,  that  in  middle  life — a  time  at  which,  if  such  a 
misfortune  occurs,  it  certainly  falls  the  heaviest — he  had  met  with 
a  severe  disappointment  of  the  affections.  And  we  can  scarcely 
suppose  that,  with  his  warm  feelings,  he  could  pass  through  life 
without  forming  some  strong  individual  attachment.  But  if  it 
were  so,  no  scar  of  misanthropy,  no  want  of  an  affectionate  inte- 
rest in  those  around  him,  no  morbid  feelings  of  any  sort,  seemed 
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to  indicate  tbat  such  a  blow  had  ever  fallen.  If  it  did  so  fall, 
and  for  a  little  disturb  the  waters  of  his  kindlj  nature,  thej  bad 
closed  quietly  over  it ;  and  no  trace  was  left  visible  on  the  su^ 
face,  except  an  ever-widening  circle  of  charity  and  goodwill,  which 
would  gladly  have  embraced  the  whole  human  rac^. 
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The  island  of  Ceylon,  the  cinnamon  or  spice  island,  which,  on 
account  of  its  extreme  beauty  and  fertility,  and  the  vast  mineral 
and  vegetable  riches  it  contains,  has  called  forth  all  manner  of  fine 
epithets,  such  as  "  the  pendant  jewel  of  India,''  "  the  orient  pearl,"" 
'*  the  Eden  of  the  eastern  wave,'"  and  "  the  gem  of  the  East,'"  ifl 
now  generally  allowed  to  bo  capable  of  becoming,  under  judicious 
management  and  wise  and  energetic  government,  the  most  produc- 
tive and  profitable  of  all  our  numerous  colonies.     The  attention  of 
agriculturists  has  never,  we  think,  been  sufiiciently  drawn  to  the 
fact  that  the  soil  of  Ceylon  differs  from  that  of  every  other  part  of 
the  globe  in  this  respect,  that  while  all  the  productions  of  a  tropical 
climate  flourish  there  in  the  utmost  luxuriance,  it  is  also  capable, 
with  ordinary  care,  of  bringing  to  maturitv  those  of  Europe. 
Cordiner  says :  ^'  The  foundation  of  the  soil  is  generally  a  deep 
layer  of  reddish  clay,  mixed  with  sandy  and  ferruginous  particles. 
In  the  country  it  is  called  by  the  name  of  cabooc  ^stone.     When 
first  broken  up  it  is  as  soft  as  a  stiff  clay,  and  as  easily  cut  into 
pieces  ;  but,  after  being  exposed  to  the  heat  of  the  sun,  it  becomes 
indurated  and  brittle,  and  is  used  as  stone  for  the  purposes  of 
building.     This  foundation  of  the  soil  is  covered  with  strata  of 
black  mould  and  white  sand,  the  latter  of  which  forms  the  surface. 
Its  fertility  is  indeed  remarkable,  almost  everywhere  producing 
grass,  shrubs,  and  trees,  of  a  lively  and  perpetual  verdure.'"  Every 
one  speaks  of  the  extreme  beauty  and  freshness  of  the  verdure  of 
Ceylon,  so  different  from  the  generally  brown  and  arid  appearance 
of  India,  from  which  it  is  so  narrowly  divided,  and  is  very  gene- 
rally supposed,  indeed,  once  to  have  formed  a  part.     The  chmate 
is  much  more  temperate  than  that  of  India,  being  continnallv 
visited  by  the  most  delightful  and  refreshing  sea-breezes  ;  but  still, 
in  many  parts  of  the  island,  a  great  sense  of  oppression  is  expe- 
rJanpori  froMi  tlic  licatcd  statc  of  the  atmosphere.     The  coolest 

jdoou  ^1  the  year  is  during  the  south-west  monsoon,  which  sets  in 
in  the  middle  or  end  of  April,  and  lasts  till  the  end  of  October, 
'he  sun  being  to  the  northward  of  the  equator.  The  north-east 
monsoon  is  of  shorter  duration,  prevailing  only  from  November  till 
March,  during  which  the  sun  is  south  of  the  equator.     These 

hangoa  arc  generally  marked  by  copious  and  refreshing  rains — also 
y\v  moaf.  irniDpnJnna  t^ur'l'^**  n.p'l  vivid  lightning ;  but  there  are 
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fewer  fatal  accidents  from  these  frightful  storms  than  in  more 
northern  countries.  This  island,  being  situated  so  near  to  the 
equator,  the  days  and  nights  are  consequently  always  of  nearly 
equal  length,  the  variations  throughout  the  two  seasons  not  ex- 
ceeding fifteen  minutes.  These,  indeed,  as  we  have  shown,  are 
more  regulated  by  the  monsoons  than  by  the  sunn's  course  ;  for, 
although  the  island  is  to  the  north  of  the  Line,  the  coolest  season 
is  in  tiie  summer  solstice,  during  the  prevalence  of  the  western 
monsoon. 

On  the  subject  of  climate,  Bennet  wrote,  in  1843:  "As  this 
important  point  can  only  be  partially  ascertained  until  cultivation, 
which  scarcely  exceeds  one-fourth  of  its  superficies,  shall  have  been 
extended  over  the  whole  island,  it  is  but  fair  to  form  a  criterion  for 
anticipations  of  the  ultimate  result  by  that  which  has  already  at- 
tended it  in  places  where  it  has  superseded  densely  wooded  and 
impervious  forests,  and  where  the  decomposition  of  vegetable  matter 
has  continued  through  countless  a^es,  and  every  natural  impedi- 
ment was  opposed  to  evaporation:  tor  there  has  not  been  an  instance 
of  the  continuance  of  malaria  where  the  underwood  has  been 
thoroughly  cleared ;  and  even  places  that  are  only  partially  cleared, 
and  where  sickness,  a  few  years  back,  was  prevalent  and  periodical, 
are  become  comparatively  salubrious.  Thus,  if  a  judgment  may 
be  formed  of  the  climate  of  the  future  whole  by  that  of  the 
one-fourth  part  of  the  area  of  the  island  now  under  cultivation,  it 
Avill  be  impossible  for  a  healthier  to  be  found  in  any  part  of  the 
liabitable  ^lobe  than  that  to  which  Ceylon  rtay  then  justly  lay 
claim.""  This  is  rather  too  highly  coloured  a  picture ;  but,  since 
liennet  wrote,  cultivation  has  continued  steadily  to  increase,  and 
the  results  as  to  health  have  been  highly  favourable.  In  the 
maritime  provinces,  the  mean  temperature  is  stated  at  between 
79°  and  81° ;  while,  in  the  mountainous  regions,  and  at  Newera 
Ellia,  the  thermometer  sometimes  falls  below  the  freezing  point ; 
and  a  friend  of  ours,  who  lives  about  thirty  miles  from  Kandy, 
8500  feet  above  the  level  of  the  sea,  writes  that  there  is  sometimes 
a  change  in  the  temperature  of  30"  in  the  same  day — the  thermo- 
meter standing  in  the  morning  at  55**,  and  at  mid-day  at  86** — which 
is  rather  trying  to  the.  constitution,  long  attacks  of  fever  and  ague 
being  a  frequent  consequence.  The  length  of  the  island  is  about 
270  miles,  oreadth  100,  and  circumference  nearly  900.  Bennet 
estimates  the  population,  in  1843,  at  a  million  and  a  half;  but 
this  must  have  been  a  rough  calculation,  for  by  the  last  census  it 
was  still  under  that  number. 

Before  entering  into  more  lengthened  details  with  regard  to  the 
island  of  Ceylon,  the  present  state  of  its  agriculture,  and  the  great 
staples  of  its  trade,  we  purpose  giving  ashort  account  of  its  ancient 
history,  and  how  it  came  at  length  to  be  annexed  to  the  British 
crown. 

The  Cingalese  boast  much  of  the  ancient  glories  of  their  island. 
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the  early  history  of  which  is  almost  lost  in  obscurity.  The  natives, 
"who  are  much  given  to  tradition,  assert  that  it  was  from  the  first 
king,  who  conquered  and  drove  out  the  demons  who  inhabited  the 
island,  that  their  sovereigns  held  their  title  to  the  land;  while  the 
native  historians  love  to  tell  that,  thousands  of  vears  before  the 
Christian  era,  a  race  of  men  dwelt  there  possessea  of  intellectual 

Eowers  of  the  rarest  order,  and  highly  cultivated,  from  whom  they 
ave  themselves  sprung.  That  this  is  true,  and  that  the  arts  and 
sciences  were  brought  to  great  perfection  by  a  people  who  have  now 
been  retrograding  for  ages,  is  clearly  proved  by  the  antiquarian 
remains  of  public  buildin^^s,  the  vast  temples  and  tanks  that  are 
still  to  bo  seen  in  the  island.*  The  historians  also  afBrni  that 
their  isle  was  the  garden  of  Eden,  and  that  from  Adam's  Peak, 
one  of  the  highest  mountains  in  the  island,  the  great  progenitor  of 
the  human  race  was  thrust  forth,  and  that  on  the  summit  of  this 
peak  the  mark  of  his  footstep  may  still  be  traced.  There  was  an 
island  ^called  Taprobane  by  the  ancient  classical  historians,  and 
numerous  proofs  have  been  adduced  that  this  island  is  synonymous 
with  Ceylon.  Dionysius  called  it  "  mother  of  Asia-born  elephants, 
and  other  strange  animals.^^  That  the  early  Greeks  had  some 
knowledge  of  the  countries  and  islands  cast  of  the  Indus  we  find 
from  Herodotus  and  Diodorus  Siculus,  the  latter  of  whom  gives  a 
correct  enough  account  of  the  size,  situation,  and  productions  of 
the  island,  and  the  appearance  of  its  inhabitants — in  which,  how- 
ever, a  love  of  the  marvellous  is  too  often  discernible. 

Ribeiro,  the  Portuguese  historian,  says  ^'  the  Chinese,  from  a 
remote  period,  were  the  masters  of  Oriental  commerce ;  and  some 
of  their  vessels  were  driven  upon  the  coast  of  Ceylon,  near  the 
district  which  they  subsequently  termed  Chilau.  The  mariners 
and  passengers  saved  themselves  upon  the  rocks ;  and  finding  the 
island  fertile,  soon  established  themselves  upon  it.  Shortly  after- 
wards, the  Malabars,  having  discovered  it,  sent  hither  their  exiles, 
whom  they  denominated  Galas.  The  exiles  were  not  long  in 
mixing  with  the  Chinese ;  and  from  the  two  names  was  formed 
Chingalees,  and  afterwards  Chingalais.**'  The  absence  of  all 
resemblance  between  the  Chinese  and  Cingalese,  and  the  strong 
resemblance  of  the  latter  to  the  Indians,  would  rather  seem  to 
confirm  the  story  that  a  warlike  Indian  conquered  the  island  of 
Ceylon,  to  which  he  gave  his  own  name  of  Singha."(-  There  is  a 
wild  race  of  men  called  Veddahs  still  to  be  found  in  the  interior 
of  the  island,  living  in  caves,  or  wandering  from  one  jungle  to 
another  in  search  of  game,  and  refusing  toliold  intercourse  with 
the  other  inhabitants,  to  whom  their  language  is  unintelligible. 
These  are  supposed  to  be  the  pure  aborigines,  and  that  the  Cinga- 
ese  are  sprung  from  the  aborigines  and  the  Indians. 

*  Sec  SiiiR*8  Ceylon  and  the  CingaJeaef  which  gives  a  full  and  pretty  generally  coiv 
ect  account  of  the  island,  cHpecially  as  regards  its  antiquities,  BuporstitionSj  and 
■'*^''^ouB  ceremonies. 

^-A  "nox's  llittoriccU  Halation. 
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Pliny,  who  says  that  Taprobane  was  long  supposed  to  be 
another  continent,  alteram  orbem  terrarum^  and  that  it  was  not 
known  to  be  an  island  till  the  time  of  Alexander,  says  also  that 
"  those  who  make  this  voyage  cannot  conduct  their  course  by  the 
observation  of  the  stars,  for  the  North  Pole  is  no  longer  visible  to 
the  eye.  But  the  mariners,  according  to  an  ancient  practice,  car- 
ried birds  in  the  vessel,  which  they  set  at  liberty  at  intervals,  in 
order  to  mark  the  direction  they  pursued  to  the  land."  The 
manner  in  which  the  Romans  first  became  acouainted  with  the 
island  of  Ceylon  is  thus  recounted  by  Philaletnes  : — "  An  acci- 
dental occurrence,  in  the  .reign  of  the  Emperor  Claudius,  con- 
tributed to  make  the  Komans  more  acquainted  with  the  island  of 
Ceylon,  and  to  increase  their  intercourse  with  that  part  of  the 
world.  One  Annius  Plocamus,  a  freedman,  who  farmed  the  cus- 
toms in  the  Red  Sea,  having  been  blown  in  a  violent  tempest  oflF 
the  coast  of  Arabia,  was  unexpectedly  driven,  after  a  passage  of 
lifteen  days,  to  the  port  of  Hifipuros,  in  the  island  of  Taprobane. 
Here  he  was  kindly  received  by  the  king  of  the  country,  whose 
hospitality  he  experienced  during  a  period  of  six  months.  In  this 
interval,  tjiis  European  visitant  had  ample  leisure  to  make  the 
Ceylonese  monarch  fully  acquainted  witn  the  majesty  of  Rome. 
He  accordingly  despatched  an  embassy,  consisting  of  four  persons, 
to  the  imperial  city."  The  same  author  represents  these  ambas- 
sadors as  giving  a  most  erroneous  account  of  the  island — that  it 
contained  five  hundred  towns,  and  an  immense  population,  who 
traded  with  the  Seres,  (supposed  to  be  the  Chinese,)  and  describing 
them  as  of  gigantic  size,  having  red  hair,  blue  eyes,  shrill  voices, 
and  speaking  an  unknown  tongue,  the  traiSc  with  whom  was  car- 
ried on  as  it  had  been  between  the  Britons  and  the  Phoenicians, 
each  party  placing  the  goods  they  wished  to  exchange  in  a  certain 
place,  and  not  relinquishing  them  till  they  had  received  a  full 
equivalent. 

These  ambassadors  also  stated  the  wealth  of  the  inhabitants  to 
be  greater  than  that  of  the  Romans,  although  thoy  did  not  turn 
it  to  so  good  account ;  and  Pliny  says,  that  "  though  Taprobane  is 
so  fur  removed  from  the  Roman  world,  still  it  is  not  free  from  the 
vices  of  Rome.  Gold  and  silver  are  there  objects  of  cupidity. 
They  have  variegated  marble,  jewels  and  pearls,  which  are  of 
great  beauty,  and  in  high  esteem.'*'  According  to  Pliny,  also,  the 
government  of  the  island  \vas  more  free  than  it  has  long  since 
been,  showing  a  greater  degree  of  civil  liberty,  and  regard  for 
popular  rights,  and  principles  more  adverse  to  the  abuse  of 
sovereign  power,  than  perhaps  evw  existed  in  any  of  the  regions 
of  the  East.  Their  king  was  chosen  from  amongst  those  who 
were  most  reputed  for  their  humanity,  venerable  in  years,  and 
without  family.  In  case  the  kingdom  should  become  hereditary, 
they  compelled  him  to  resign  the  sovereignty,  if  lie  should  happen 
to  have  cliildren.     A  council  of  thirty  persons  were  appointea  to 
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him  by  tho  people,  and  no  one  could  be  sentenced  to  death  but  by 
a  majority  of  ttiese.  An  appeal  from  their  jadgment  could  after- 
wards be  made  to  the  people,  who  then  appointed  seventy  other 
judges  to  try  the  cause ;  and  if  they  reversed  the  sentence  by 
which  the  accused  had  been  condemned,  disgrace  followed  to  the 
former  thirty,  who  were  never  after  this  held  in  estimation.  If 
the  king  himself  violated  his  duty  to  tho  people,  their  universal 
detestation  was  his  immediate  punishment,  though  they  oflfered 
him  no  violence.  Elephant  and  tiger  hunting  was  what  they 
chiefly  delighted  in ;  their  fields  were  highly  cultivated,  and 
slavery  was  unknown.  There  were  no  grapes,  but  abundance  of 
apples  in  the  island ;  and  it  is  remarkable,  thafc  in  none  of  the 
ancient  accounts  of  Ceylon  is  any  mention  made  of  cinnamon,  for 
which  it  is  now  so  celebrated ;  but  it  is  said  to  have  supplied  the 
Indian  market  with  ivory,  tortoise-shell,  and  other  commodities. 
Macpherson,  in  his  Annals  of  Commerce,  supposes  that  cinnamoD, 
instead  of  being  the  aboriginal  growth  of  Ceylon,  had  been  after- 
wards naturalised  there,  as  cloves  were  in  Aniboyna.  Diodoms 
Siculus,  in  his  strange  and  fabulous  account  of  the  island,  describes 
the  inhabitants  living  to  an  extreme  old  age,  and  scarcely  subject 
to  disease  at  all.  He  says  '^  they  have  a  severe  law,  according  to 
which  they  put  to  death  those  who  are  mutilated  or  labour  under 
corporeal  deformity ;  but  what  is  more  remarkable,  a  law  to  limit 
the  duration  of  life ;  and  that  those  who  had  attained  this  period, 
took  their  leave  of  existence  by  a  voluntary  but  uncommon  death. 
The  country  produced  a  plant  on  which  he  who  fell  asleep  expired 
without  a  struggle  or  a  sigh.'*'' 

That  a  regular  system  of  commerce  was  maintained  between 
Southern  Europe  and  India,  and  Ceylon,  as  far  back  as  the  first 
century  of  the  Christian  era,  all  writers  agree ;  and  when  we  come 
doT^rn  to  the  sixth  century,  we  find  that  Ceylon  had  become  the 
chief  seat  of  the  commerce  of  the  Indian  Ocean.  Macpherson,  in 
his  valuable  work  formerly  quoted  from,  says  "  vessels  entered 
its  ports  from  the  most  remote  parts  of  the  East ;  and  the  mer- 
chants of  Ceylon,  in  their  turn,  were  not  deficient  in  commercial 
enterprise.  From  China,  called  Tzinitza,  they  received  silk, 
aloes,  cloves,  the  wood  of  cloves,  sandal  wood,  and  other  articles ; 
from  Male  (Malabar)  they  imported  pepper;  from  Calliena,  now  a 
place  of  great  trade,  copper,  wood  of  sesame  like  ebony,  and  a 
variety  of  stuffs ;  and  from  Sindu  musk,  castoreum,  and  spike- 
nard. All  these  articles,  together  with  some  spiceries,  ana  the 
hyacinths,  for  which  the  island  was  famous,  were  exported  to 
every  ishore  of  the  Indian  oceair.  The  Persian  traders  to  Sielediv 
(Ceylon)  appear  to  have  been  very  numerous,  since  there  was  a 
church  erected  for  them,  the  clergy  of  which  received  ordination 
in  Persia.  A  principal  part  of  their  cargoes  consisted  of  Persian 
horses  for  the  use  of  the  king." 

'*'^..   \in.tr^  r'>  further  account  of  this  island  till  the  thirteenth 
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century,  when,  after  the  strange  and  universal  torpor  of  ages,  nien^s 
minds  began  gradually  to  awaken,  and  a  fresh  spirit  of  enterprise 
and  cupidity  was  again  everywhere  manifested.     Marco  Polo,  a 
Venetian,  justly  called  the  Columbus  of  the  East,  seeing  he  was 
the  first  European  who  penetrated  as  far  as  the  sea  beyond  China, 
or  at  least  made  mention  of  it,  visited  Ceylon  on  his  retuvn  from 
his  far-famed  travels,  about  the  end  of  that  century.     The  greater 
part  of  his  long  period  of  absence,  which  extended  from  the  year  1 271 
to  1295,  he  spent  at  the  court  of  the  great  Khan  of  Tartary,  on  the 
borders  of  China.  Although  only  nineteen  years  of  age  on  his  arrival 
there,  he  quickly  rose  so  high  in  the  confidence  of  the  Khan  that  he 
sent  him  on  important  missions  to  distant  provinces  of  his  vast  em- 
pire ;  and  in  passing  through  the  diflferent  countries,  Marco  diligent- 
ly  made  use  of  such  a  favourable  opportunity  to  become  acquamted 
witli  their  customs,  manners,  and  produce.     He  traversed  nearly 
the  whole  kingdom  of  China,  which  he  describes  under  the  name  of 
Cathay,  visited  diflferent  parts  of  Indostan,  and  makes  mention  of 
Bengal  and  Guzzerat  as  great  and  opulent  kingdoms.     Besides  his 
discoveries  by  land,  he  made  more  than  one  voyage  into  the  Indian 
Ocean,  visited  the  island  of  Japan,  which  he  calls  Zipangri  or 
Cipango,  Java,  Sumatra,  and  other  islands  near  them,  as  well  as  the 
island  of  Ceylon,  and  the  coast  of  Malabar  as  far  as  the  Gulf  of 
Cambay,  giving  to  the  people  of  Europe  the  most  complete  descrip- 
tions of  the  countries  of  the  East,  of  which  they  had  formerly  no 
other  knowledge  but  from  the  geography  of  Ptolemv — so  that  not 
only  his  own  countrymen,  but  all  the  nations  of  Europe,  stood 
amazed  at  the  discovery  of  so  many  countries  lying  beyond  what 
they  had  hitherto  regarded  as  the  utmost  boundary  of  the  earth. 
Marco  Polo  says  of  Ceylon  :  "  It  is  the  finest  island  in  the  world ; 
the  king  is  called  Sendernaz  ;  the  men  and  women  are  idolaters, 
go  naked,  save  that  they  cover  their  loins  with  a  cloth  ;  have  no 
cofn,  but  rice  and  oil  of  Sesamino,  milk,  flesh,  wine  of  trees,  abun- 
dance of  brasil,  the  best  rubies  in  the  world,  sapphires  and  ame- 
thysts, and  other  gems.     The  king  is  said  to  have  the  very  finest 
ruby  that  was  ever  seen,  as  long  as  one^s  hand  and  as  big  as  a 
mau^s  arm,  without  spot,  shining  like  a  fire,  and  not  to  be  bought 
for  money  !"     In  another  part  he  says — "  In  this  island  there  is 
a  very  high  mountain,  so  rocky  and  precipitous  that  the  ascent  to 
the  top  is  impracticable,  as  it  is  said,  excepting  by  the  assistance 
of  iron  chains  employed  for  that  purpose.  By  means  of  these,  some 
persons  attain  the  summit,  where  the  tomb  of  Adam,  our  first 
parent,  is  reported  to  be  found.'*'' 

Contemporary  writers,  as  well  as  those  who  wrote  long  subse- 
quently to  the  death  of  Marco  Polo,  treated  his  account,  which 
bore  strong  internal  evidence  of  its  veracity,  as  partly  exaggeration 
and  partly  fable  ;  but  the  observation  and  research  oi  future  travel- 
lers have  entirely  vindicated  his  memory  from  such  an  accusation. 
The  accomplished  and  candid  historian  Tiraboschi,  in  his  SUma 
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della  Letteratara  Italiana^  says  that  the  faults  and  seeming  incon- 
sistencies in  the  works  of  Marco  are  to  be  ascribed  to  those  who 
wrote  his  manuscripts,  which  all  vary  more  or  less.  It  was  even 
matter  of  dispute  wiiether  the  original  had  been  written  in  Italian 
or  Latin  ;  but  Tiraboschi  completely  settled  the  question,  by  prov- 
ing that  it  had  been  composed  in  the  current  Venetian  dialect  of 
the  day.  Marco  Polo  has  ever  since  been  regarded  as  an  undoubted 
authority. 

Half  a  century  after  the  death  of  Marco  Polo,  a  countryman  of 
our  own,  a  native  of  St  Alban'*s,  called  Sir  John  Maundevile,  visited 
Ceylon,  and  wrote  an  account  of  it  in  a  work  which  was  not  pub- 
lished till  1588.  It  is  entitled  "  The  Voyage  and  Travaile  of  Sir 
John  Maundevile,  Knight,  which  treateth  of  the  way  to  Hieru- 
salem  and  Marvayles  of  Inde,'^  &c.,  and  shows  better  information 
than  all  former  travellers  as  to  the  dimensions  of  the  island — his 
statements,  indeed,  beino;  very  near  the  truth.  He  speaks,  among 
other  things,  of  a  vast  wilderness  contained  in  the  interior,  infested 
by  wild  beasts,  serpents,  and  crocodiles — also  by  a  tribe  of  gigantic 
elephants.  He  notices  the  appointment  of  the  king  by  election, 
and  says  that  the  island  had  two  summers,  two  winters,  and  two 
harvests  in  a  year.  He  mentions  Adanfs  Peak  as  the  mountain 
where  Adam  and  Eve  wept  for  a  hundred  years,  after  having  been 
driven  forth  from  Paradise,  till  they  filled  a  lake  with  the  efl^ions 
of  their  remorse. 

Another  Venetian,  of  the  name  of  Nicola  de  Conte,  gives  in  the 
year  1444  an  account  of  the  size  of  the  talipot  tree  with  its  mighty 
leaves,  as  well  as  of  the  gems  and  pearls  of  Ceylon,  and  the  method 
of  preparing  the  cinnamon.  From  this  period  to  the  sixteenth 
century  we  have  much  interesting  and  valuable  information,  both 
as  to  the  trade  of  the  island  and  the  general  condition  of  its  inhabi- 
tants ;  but  we  pass  on  to  the  year  1505,  when  Lorenzo  d^Alnieydai 
son  of  the  Viceroy  of  Goa,  who  had  been  sent  with  a  fleet  of  nine 
sail  to  pursue  some  vessels  with  Moorish  pirates  which  were  pass- 
ing by  the  Maldives,  was  driven  b}'  contrary  winds  to  the  coast  of 
Ceylon,  of  which  he  thus  accidentally  made  the  discovery.  He 
found  the  most  violent  dissensions  and  sanguinary  feuds  prevailing 
in  the  country,  which  was  divided  into  several  kingdoms,  whose 
sovereigns  were  dependent  on  the  will  of  an  emperor.  It  is  said 
that,  in  ancient  times,  there  were  no  fewer  than  sixteen  kings  in 
Ceylon,  who  met  once  a-year  to  celebrate  a  grand  festival  wnich 
-'»*5ted  sixteen  days,  thus  allowing  a  day  and  night  of  rejoicing  to 
;<ich.  The  oldest  of  these  kings  was  frequently  chosen  emperor; 
iut  this  custom  fell  at  length  into  disuse,  and  the  emperor  found 
^leans  to  perpetuate  his  power,  and  to  mako  the  yearly  meeting  a 
"^*rtual  acknowledgment  of  subjection  to  a  lord-paramount.  These 
lative  rulers  were  in  a  constant  ferment  of  warfare,  now  with  the 
Calabars,  and  now  with  the  Moormen  of  the  neighbouring  con- 
'"'^nt.  makiuo:  treatip*^  of  peace  and  breaking  them  on  the  slightest 
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pretence,  till  Kandy  and  the  surrounding  country  was  in  the  end 
subjugated  by  the  Malabars,  who  placed  one  of  their  own  princes  on 
tiie  throne.  The  Kandian  kin<;s,  successors  of  this  prince,  maintained 
their  conquest  and  authority,  not  only  against  the  native  kings 
of  the  south,  but  against  the  Portuguese  and  the  Dutch,  until 
dethroned  by  the  British  in  181 5.  In  spite  of  these  perpetual  dis- 
sensions, the  people  seem  to  have  been  possessed  of  great  wealth, 
and  to  have  brought  the  arts  and  sciences  to  a  high  state  of  culti- 
vation, as  attested  by  the  historical  writings,  as  well  as  by  the  ruins 
of  ancient  magnificence,  to  be  seen  every  where  throughout  theisland. 
The  father  of  Lorenzo,  Francisco,  viceroy  of  Goa  on  the  Mala- 
bar coast — the  principal  settlement  of  the  Portuguese  in  the  East — 
was  noted  as  a  crafty  and  active  politician,  peculiarly  fitted  to  carry 
on  the  designs  and  increase  the  conquests  of  his  sovereign.  Lor- 
enzo, accordingly,  who  first  cast  anchor  in  the  bay  of  Giule,  and  to 
wiioni  an  ambassador  was  sent  in  the  name  of  the  emperor,  immedi- 
ately entered  into  an  amicable  treaty  with  him,  to  the  effect  that 
the  Cingalese  monarch  should  pay  an  annual  tribute  of  two  hun- 
dred and  fifty  thousand  pounds  of  cinnamon  to  Emanuel,  King  of 
Portugal,  who  agreed  in  return  to  defend  the  emperor  against  his 
enemies  ;  and,  as  a  sort  of  ratification  of  the  treaty  or  sign  of  sub- 
jection, Don  Lorenzo  caused  to  be  erected  on  the  spot  a  marble 
pillar  engraven  with  the  arms  of  Portugal.  The  Portuguese  his- 
torian Ribeiro  writes,  that  when  Alvarengo  was  sent  by  his  king, 
in  lolS,  v/itli  a  fleet  of  nineteen  sail  to  enforce  payment  of  the 
tribute,  he  found  a  considerable  trade  carried  on  in  the  island,  for 
in  its  harbours  vessels  from  the  Red  Sea,  from  Bengal,  and  from 
Persia,  were  to  be  seen,  "  waiting  for  their  freights  of  elephant'^s 
tu:;ks  and  spices."  Alvarengo  immediately  proceeded  to  erect  a 
fort,  alleging  the  permission  of  the  emperor  ;  out  having  been  im- 
peded in  the  work  by  the  Cingalese,  he  attacked  them  with  such 
vigour  that  they  were  forced  to  make  peace,  on  condition  that  the 
Portuguese  were  to  be  permitted  to  erect  a  fort  at  Colombo,  and, 
in  addition  to  the  former  tribute  paid  to  King  Emanuel,  six  ele- 
phants and  a  great  number  of  precious  stones  annually.  The  first 
tort  erected  by  the  Portuguese,  at  Colombo,  was  composed  of  a  mix- 
ture of  clay  and  stone;  but  in  1520  they  raised  stronger  and  more 
regular  fortifications.  They  then  revived  former  animosities  by 
becoming  insolent  in  their  strength,  and  committing  acts  of  violence 
on  the  Cingalese,  who  vigorously  retaliated;  and  constant  hostilities 
were  the  consequence.  These  were  carried  on  with  more  or  less 
bitterness — the  Portuguese  always  coming  off  victorious  in  the  end, 
although  they  were  once  besieged  by  the  Cingalese  in  their  fortress 
of  Colombo  for  the  space  of  five  months,  and  would  have  perished 
had  they  not  received  succour  from  Cbina — down  to  the  year  1580, 
when  the  whole  island  was  ceded  to  the  crown  of  Portugal  by  the 
native  monarch,  whom  the  Portuguese  themselves  had  raised  to  the 
throne. 
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More  than  fifty  years  before  this  event,  the  Roman  Catholic 
worship  had  been  introduced  into  Ceylon  by  the  Portuguese,  who 
endowed  a  monastery  in  Colombo.  The  son  of  a  native  chief, 
called  Fimala  Lamantia,  had  been  also  sent  by  them  to  GK)a  to  be 
instructed  in  the  Roman  Catholic  religion ;  and  he  was  baptised 
there  by  the  name  of  Don  John,  after  Don  John  of  Austria,  brother 
of  Philip  tlie  Second,  King  of  Spain  and  Portugal.  What  influence 
tliis  Don  John,  who  afterwards  made  a  considerable  figure  in  Cin- 
galese history,  may  have  exercised  in  the  dissemination  of  the 
Christian  religion,  we  are  not  informed ;  but  after  the  cession  of 
the  island  to  the  crown  of  Portugal  in  ]  580,  we  learn  that  many 
of  the  low  caste  women  began  to  live  with  the  Portuguese  and  to 
turn  Christians,  "  for  the  sake  of  Portuguese  cold.**'*  From  the 
intercourse  of  these  women  with  the  Dutch  and  Portuguese  settlers, 
have  sprung  the  half-castes,  or  Ceylonese,  as  they  are  called  to  dis- 
tinguish them  from  the  Cingalese.  The  people  of  this  race  are  also 
known  by  the  appellation  of  burghers. 

The  PortuJ^uese  now  made  an  attempt  to  subjugate  Kandy, 
which  had  hitherto  continued  to  be  an  independent  state,  and  sent 
thither  an  immense  force  with  that  intent ;  but  they  were  repulsed 
and  defeated  with  great  loss.  Neither  were  they  suiTered  to  retain 
quiet  possession  of  the  island,  for  Rajah  Singha,  one  of  the  native 
monarchs,  proclaimed  himself  King  of  Ceylon,  which  was  the  cause 
of  a  long  and  bloody  war,  only  ending  with  the  death  of  the  usur- 
per, which  took  place  in  the  year  1592.  This  Rajah  Singha, 
although  a  perfect  monster  of  iniquity,  and  guilty  of  the  most 
horrid  cruelties,  had  yet  considerable  taste  for  literature,  and  ex- 
tended his  patronage  to  men  of  genius.  On  his  death,  at  the 
advanced  a^o  of  one  hundred  and  twenty,  he  was  so  smitten  with 
a  sense  of  the  monstrous  cruelties  he  had  committed,  that  he  sent 
for  the  priests  and  asked  them  if  such  an  one  as  he  could  hope  for 
pardon.  With  more  honesty  than  the  ghostly  counsellors  of 
dying  kings  are  wont  to  exercise,  they  replied  that  he  could  not 
liopc  to  be  forgiven  ;  upon  which  he  was  so  enraged  at  their  pre- 
sumption, or  want  of  loyalty,  as  ho  called  it,  that  he  ordered  them 
all,  except  the  chief  priest,  to  be  confined  and  burnt  alive.  He 
then  sent  for  others,  who,  warned  by  the  fate  of  their  brethren, 
and  fain  to  answer  him  in  a  more  soothing  manner,  said  that  if 
his  Majesty  felt  true  contrition  for  his  sins,  they  would,  by  means 
of  their  prayers,  secure  to  him  an  intermediate  abode  between 
heaven  and  earth,  instead  of  being  tormented  like  the  wicked  bv 
demons.  The  guilty  conscience  of  the  dying  king  thus  composed, 
he  would  have  loaded  the  priests  with  presents,  which  they  how- 
ever declined  receiving.  He  then  begged  them  not  to  think  of  the 
massacre  of  their  brethren,  which  he  h<id  ordered  in  a  paroxysm 
of  rage.     They  gave  him  the  desired  assurance,  on  receiving  which 

I'hii)  iS  «'«r'%unted  by  one  of  the  native  historians. 
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he  gave  up  the  ghost.*  Don  John,  formerly  mentioned,  who  had 
long  been  notea  for  his  ambition  and  turbulence,  and  had  once 
indeed  prevailed  on  the  people  of  Kandy  to  elect  him  as  their 
emperor,  no  sooner  heard  of  the  death  of  Rajah  Singha,  than  he 
began  to  concert  measures  to  render  himself  master  of  the  whole 
island,  and  mustered  an  army  of  thirty  or  forty  thousand  men;  but 
the  Portuguese  marched  against  him,  and  attacked  him  with  so 
much  fury  that  he  was  completely  routed,  and  forced,  together  with 
his  queen,  to  take  refuge  m  a  wood,  and  to  subsist  as  they  best 
could  on  tlie  wild  roots  and  plants  they  could  gather  there.  He 
afterwards,  however,  rallied  his  strength,  took  possession  of  nearly 
all  the  Portuguese  fortresses,  became  paramount  in  the  island, 
forced  his  Portuguese  prisoners  to  work  as  slaves  in  the  erection  of 
bulwarks  and  fortresses,  and  reduced  his  enemies  to  a  state  of  ex* 
trcnie  weakness,  from  which  they  were  not  relieved  till  three  years 
afterwards,  by  the  arrival  of  reinforcements  from  Goa. 

^>Ve  shall  now  pass  on  to  the  year  1602,  when  the  Dutch,  who 
already  had  large  and  valuable  possessions  in  the  East  Indies,  first 
began  to  think  of  Ceylon  as  a  new  field  for  gain  and  enterprise,  in 
pursuance  of  which  they  by  degrees  supplanted,  and  at  length  ex- 
pelled, the  Portuguese.  Having  anchored  on  its  shores  in  March 
of  that  year,  in  the  July  following  their  admiral,  Spillbergcn, 
entered  into  amicable  relations  with  the  King  of  Kandy,  who  per- 
mitted him  to  build  a  fort  on  the  shore,  and  to  carry  on  a  trade  in 
some  of  the  spices  of  the  island.  He  soon,  however,  oegan  his 
aggressive  movements  against  the  Portuguese,  and  the  next  fifty- 
four  years  presents  the  history  of  constant  warfare  between  them 
and  the  Dutch — the  latter  assisted  by  the  Kandians — during  which 
we  have  razing  of  forts,  massacres,  treacheries,  and  all  the  usual 
horrors  of  war,  interrupted  only  by  one  truce  of  any  consequence, 
and  which  lasted  for  nearly  ten  years.  In  1655  the  Portuguese 
governor  of  Jaflnapatam  was  captured  by  the  Dutch  near  Colombo, 
to  which  place  they  laid  vigorous  siege  both  by  sea  and  land ;  and 
after  an  obstinate  resistance  of  seven  months,  during  which  the 
garrison  was  reduced  to  the  most  friglitful  extremities, "f-  it  sur- 
rendered on  condition  that  the  Portuguese  should  be  suffered  to 
retain  quiet  possession  of  Jaffnapatam,  now  their  only  remaining 
stronghold  in  the  island.  The  Dutch  soon  followed  them  thither, 
however,  taking  the  garrison  after  a  siege  of  four  months,  making 
its  inhabitants  prisoners  of  war,  and  exercising  the  most  barbarous 
cruelties. J 

Thus  ended  the  dominion  of  the  Portuguese  in  Ceylon.  On 
tlieir  first  arrival  in  India,  by  the  superiority  of  their  naval  tactics, 
they  wrested  the  trade  from  the  hands  of  the  Saracens  and  Ara- 
bians, and  by  violent  means  took  possession  of  large  tracts  of 

*  See  ValeDtyn  the  Dutch  historiaD. 
t  See  Ribeiro.  $  Ibid. 
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land.  To  increase  and  confirm  their  dominion,  they  contracted 
marriages  with  the  native  women,  and  set  about  establishing  the 
Roman  Catholic  faith;  but  their  towns  and  fortresses  being  con- 
lined  to  the  coast,  and  remote  from  each  other,  they  were  conse- 
quently exposed  to  the  attacks  of  the  native  chiefs,  and  the  towns 
they  inhabited  were  filled  with  a  motley  assemblage  of  slaves,  half- 
converted  natives  and  wandering  Moors,  ill  fittea  for  the  purposes 
of  defence.  The  pride  of  the  Portuguese,  and  the  indolent  luibits 
which  it  produced,  contributed  also  to  accelerate  their  fall.  All 
manual  labour  which  required  either  strength  or  skill,  was  reputed 
a  degradation  to  a  Portuguese.  Thus  the  handicraft  trades  and 
useful  employments  were  consi2:ned  to  slaves.  They  taught  the 
Indians  to  do  everything  that  they  wanted  to  be  done,  and  even 
to  act  as  sailors  on  board  their  ships.  A  Portuguese  was  thou&:ht 
to  be  dishonoured  by  any  but  a  military  employment.*  The 
Portuguese,  thus  ostensibly  warriors,  and  chiefly  occupied  with 
conquest  and  defence,  had  not  directed  their  energies,  as  they 
miglit  have  done,  to  the  cultivation  of  the  soil,  but  Jiad  wearied 
the  inhabitants  by  their  avarice  and  their  oppressions.  Percival 
says — "  The  joy  of  the  Ceylonese  on  being  delivered  from  the 
yoke  of  these  tyrannical  invaders,  and  their  gratitude  to  their 
deliverers,  at  first  knew  no  bounds.  The  King  of  Kandy  willingly 
paid  the  expenses  of  their  armaments  in  cinnamon,  and  conferred 
upon  his  new  allies  the  principal  possessions  from  which  he  had, 
by  their  assistance,  expelled  the  Portuguese.'^  "  The  Dutch  ap- 
])eared  exceedingly  grateful  to  the  monarch  for  all  these  conces- 
sions, and  assumed  only  the  humble  appellation  of  guardians  of 
his  coasUy 

We  come  now  to  Knox's  "  Historical  Relation  of  the  Island, 
with  an  account  of  his  captivity  during  a  period  of  near  twenty 
years,"  universally  allowed  to  be  trustworthy  in  the  highest  de- 
gree, and  in  which  he  treats  of  its  inhabitants,  customs,  produce, 
laws,  and  of  the  strangely  tyrannical  government  of  the  king  he 
found  reigning  there.  Of  the  inhabitants  he  says — **  Besides  the 
Dutch,  wJio  possess,  as  1  judge,  about  one-fourth  of  the  island, 
there  are  Malabars,  that  are  free  denizens,  and  pay  duty  to  the 
king  for  the  land  they  enjoy,  as  the  king'*s  natural  subjects  do: 
there  are  also  Moors,  who  are  like  strangers,  and  hold  no  land,  but 
live  by  carrying  goods  to  the  seaports,  which  are  now  in  the  Hol- 
landers'' hands.  The  seaports  are  inhabited  by  a  mixed  people, 
Malabars  and  Moors,  and  some  that  are  black,  who  profess  them- 
selves Roman  Catholics,  and  wear  crosses  and  use  beads ;  some  of 
^hese  are  under  the  Hollanders,  and  pay  toll  and  tribute  to  them." 
Knox,  with  his  father.  Captain  Robert  Knox,  after  trading  from 
port  to  port  on  the  coast  of  Coromandel,  were  on  their  return  to 
a^^nglana,  when  "there  happened  such  a  mighty  storm,  that  in  it 
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several  ships  were  cast  away,''''  and  theirs  being  so  disabled  that  she 
could  not  proceed,  they  put  in  to  Cotair  Bay,  in  the  island  of 
Ceylon,  and  were  there  taken  prisoners,  with  others  of  the  ship — 
sixteen  persons  in  all.  In  his  valuable  and  interesting  Belation^ 
lie  gives  a  most  touching  account  of  the  sickness  and  death  of  his 
father,  soon  after  being  taken  into  captivity:  how  he  was  "always 
sighing  and  groaning  in  a  most  piteous  manner,  which  for  me  to 
hear  and  see  coming  from  my  dear  father,  myself  also  in  the  same 
condition,  did  almost  break  my  heart.  But  then  I  felt  that  doc- 
trine most  true  which  I  had  read  out  of  Mr  Rogers's  book,  that 
God  is  most  sweet  when  the  world  is  most  bitter. ''  He  then  tells 
that  his  father  "  was  consumed  to  an  anatomy,  having  nothing  left 
but  skin  to  cover  his  bones  ;  yet  he  often  would  say  that  the  very 
sound  of  liberty  would  so  revive  him  that  it  would  put  strength 
into  his  limbs.  But  it  was  not  the  will  of  Him  to  wnom  we  say. 
Thy  will  be  done,  to  have  it  so.''''  The  night  before  his  death  "  he 
told  me  that  he  sensibly  felt  his  life  departing  from  him,  and  was 
assured  that  this  night  God  would  deliver  him  out  of  this  capti- 
vity, and  that  he  never  in  all  his  lifetime  thought  that  death 
could  be  so  easy  and  welcome  to  any  man,  as  God  nad  made  it  to 
be  to  him  ;  and  the  joys  he  now  felt  in  himself,  he  wanted  utter- 
ance to  express  to  me."'"' 

We  have  then  an  account  of  the  admirable  charges  he  gave  liis 
son  ;  after  which,  "  about  two  or  three  in  the  morning,  ne  gave 
up  the  ghost,  being  very  sensible  unto  the  very  instant  of  his 
departure.'''  After  giving  an  account  of  his  burial,  the  son  says — 
"  Thus  was  I  left  desolate,  sick,  and  in  captivity,  having  no  earthly 
comforter,  none  but  only  Him  who  looks  down  from  heaven  to 
hear  the  groaning  of  the  prisoners,  and  to  show  himself  a  father  of 
the  fatherless,  and  a  present  help  to  them  that  have  no  helper.''^ 
His  own  ague  increased  to  such  a  degree  that  he  could  scarce  hold 
up  his  head.  "  Ofteu  have  I  prayed,  as  Elijah  under  the  juniper 
tree,  that  God  would  take  away  my  life — for  it  was  a  burthen  to 
me.''  He  then  tells  how  he  was  "  struck  into  a  great  passion  at 
the  sight  of  a  Bible,  which  so  rejoiced  me  and  affrighted  me 
together,  that  I  cannot  sav  which  passion  was  greater — the  joy  for 
that  I  had  got  sight  of  a  bible,  or  the  fear  that  I  had  not  enough 
to  buy  it.""  But  we  have  dwelt  too  long,  we  fear,  on  this  delight- 
ful work,  to  which  we  must  refer  the  reader  who  would  wish  to 
hear  more  of  the  author's  struggles  and  final  escape  from  the 
island.  There  is  much  chastened  and  subdued  energy,  as  well  as 
n  spirit  of  the  most  enlightened  piety  throughout ;  and  a  grace 
ind  diirnity  of  style  which  strongly  reminds  us  of  the  exquisite 
Memoirs  of  Mrs  Ltwy  Hutchinson^  and  which,  even  after  making 
illowance  for  the  charm  of  quaintness,  we  look  for  in  vain  in  the 
A'ri tings  of  the  present  day. 

If  the  Portuguese  were  more  warriors  than  merchants,  it  may, 
.vitii  as  great  truth,  be  said  of  the  Dutch,  that  they  were  more 
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merchants  than  warriors ;  and,  consequently,  the  history  of  their 
rule  in  Ceylon  is  the  less  interesting.  The  crafty  Hollanden 
soon  recovered  from  their  fit  of  humility  and  gratitude  to  the 
native  monarch,  against  whom  they  were  not  long  of  rebelling. 
Percival  says — "  The  renewed  oppressions  of  the  Dutch  was  the 
constant  signal  for  the  renewal  of  hostilities  between  them  and  the 
natives.  A  long  course  of  warfare  rendered  the  Geylonese  both 
brave  and  dexterous.  The  Dutch  were  frequently  repulsed  even 
in  close  combat ;  several  of  their  forts  were  taken ;  and  whenever 
they  attempted  to  penetrate  into  the  interior  parts  of  the  island, 
they  seldom  failed  to  lose  large  parties  of  their  men  in  attempting 
to  force  the  woods  and  defiles,  or  by  the  ambushes  with  whicn 
their  vigilant  and  active  enemy  everywhere  surrounded  them. 
But  European  discipline  and  Dutch  perseverance  frequently  sur- 
mounted all  these  difficulties.'*^ 

In  1672  the  French  attempted  to  form  a  settlement  in  Ceylon, 
and,  appearing  off  the  island  with  a  fleet  of  fourteen  sail,  entered 
into  a  treaty  with  the  king,  with  the  view  of  driving  out  the 
Dutch.  But  the  folly  and  vanity  of  their  ambassador,  De  Lan- 
crolle,  who  thought  it  derogatory  to  the  dignity  of  his  nation  that 
he  should  observe  the  ceremonial  of  the  king''s  court,  caused  first 
his  own  imprisonment,  and  then,  in  the  end,  the  total  overthrow 
of  the  only  great  attempt  made  by  the  French  upon  the  island. 

It  was  in  the  year  1766  that  the  British  appear,  for  the  first 
time,  to  have  turned  their  attention  towards  Ceylon,  and  to  have 
sent  thither  a  mission  with  the  view  of  conquering  it.  By  their 
vigour  and  enterprise  they  had  already  attained  considerable 
ascendency  in  India,  and  were  pursuing  their  conquests  on  the 
Coromandel  coast.  But  it  was  not  until  the  opening  of  the  year 
1782,  that  a  fleet  commanded  by  Sir  Edward  Hughes,  with  a 
detachment  of  land  forces  under  that  of  Sir  Hector  Munro,  was 
despatched  by  Lord  Macartney,  then  Governor  of  Madras,  with 
orders  to  seize  on  the  Ceylonese  possessions  of  the  Dutch,  with 
whom  we  were  then  carrying  on  war.  The  fort  of  Trincomalee 
was  taken  by  the  British  the  very  morning  after  their  arrival,  and 
Mr  Hugh  Boyd  sent  as  ambassador  to  the  Kandian  court.  But 
he  found  it  impossible  to  remove  the  impressions  made  on  the 
mind  of  the  king  by  the  perfidy  and  bad  faith  of  the  Portuguese 
and  Dutch,  which  had  naturally  shaken  his  faith  in  all  Europeans. 
The  ambassador  appealed  to  the  well-known  integrity  of  the  Bri- 
tish ;  but  all  in  vain  :  he  found  it  impossible  to  persuade  the  king 
to  conclude  a  treaty.  Knighton,  alluding  to  the  account  left  by 
Mr  Boyd  himself  of  this  embassy,  says :  ^^  Such  was  the  inacces- 
sible nature  of  the  country,  that,  although  travelling  with  all  the 
speed  circumstances  would  allow,  he  did  not  reach  Kandy — distant 
one  hundred  and  seventy-two  miles  from  Trincomalee  by  the  route 
vhich  ho  ^'^^k — till  the  4th  of  March,  having  left  the  latter  fort 
1.    li«  ^"^i    .    ^"''^^ruary.     The  country  in  that  direction  was,  as  it 
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still  is,*  in  a  wretched  condition.  Occasionally  a  ioIeraUe  path- 
way was  to  be  met  with,  but  generally  they  had  to  force  their  way 
through  an  almost  impervious  forest,  inaccessible  even  to  the  light 
of  heaven.  Scenes  of  the  richest  and  most  sublime  character  were 
not  wanting,  however,  to  diversify  the  journey ;  but  everywhere  a 
lamentable  deficiency  of  inhabitants  exemplified  the  almost  ruined 
state  of  the  country.'^ 

At  length,  in  1795,  Holland  having  formed  a  union  with  the 
French  republic,  war  was  declared  against  the  former  by  the  Eng- 
lish, and  the  Government  of  Madras  sent  G-eneral  Stuart,  at  the 
head  of  a  considerable  force,  to  reduce  the  island  of  Ceylon. 
The  only  resistance  made  by  the  Dutch  was  at  Trincomalee,  which 
they  had  re-taken,  and  which  was  not  surrendered  to  the  English 
till  it  had  sustained  a  siege  of  three  weeks.  Jafiiia  and  Negombo 
having  surrendered  at  the  firat  summons,  the  general  next  turned 
his  attention  to  Colombo,  expecting  a  lengthened  siege ;  but  what 
was  his  astonishment  to  find  that  the  Dutch  had  thrown  the  guns 
of  the  battery  into  the  river,  and  evacuated  the  fort,  and  that  they 
were  only  to  be  opposed  by  a  party  of  Malays,  under  the  com- 
mand of  Colonel  Raymond,  a  Frenchman,  who  were  soon  put  to 
lliglit ;  and,  in  a  few  days,  the  capital  of  the  maritime  provinces 
surrendered,  as  well  as  all  the  other  forts  in  the  island.  The  Eng- 
lish would  not  have  found  the  island  so  easy  a  conquest  but  for 
the  state  of  degeneracy  into  which  the  Dutch  had  fallen.  They 
had  themselves  been  vigorously  opposed  by  the  Portuguese,  whose 
forces  were  in  a  reduced  condition ;  but  then  they  were  united  and 
well  disciplined,  whereas  the  Dutch  had  now  fallen  into  a  state  of 
turbulence  and  disorganisation.  The  evacuation  of  Colombo  was 
not  caused  by  want  of  numbers,  for  these  were  fully  equal  to  that 
of  the  enemy.  Percival  thus  explains  it :  "  The  dissensions 
among  both  the  civil  and  military  officers  of  the  garrison  was  a 
cause  which  more  powerfully  hastened  its  surrender.  Those  prin- 
ciples which  have  produced  so  many  convulsions  and  atrocities  in 
Europe,  had  also  penetrated  into  this  colony.''^ — "  The  state  of 
discipline  in  the  garrison  had  also  fallen  into  the  most  shameful 
disorder.  Drunkenness  and  mutiny  were  carried  to  the  greatest 
height.  The  old  governor  has  frequently  declared,  at  the  tables  of 
our  officers,  that  he  was  in  constant  danger  of  his  life  from  their 
mutinous  conduct.  He  had  resolved  to  defend  the  place  to  the 
last,  but,  such  was  the  state  of  insubordination  which  prevailed, 
that  he  could  not  by  any  means  induce  the  Dutch  troops,  and  in 

[particular  the  officers,  to  march  out  against  the  enemy .^     We 
lave  no  reason,  therefore,  to  plume  ourselves  on  this  conquest — 
at  least  as  regards  the  difficulty  of  achieving  it. 

It  was  in  the  year  1798  that  the  Honourable  Frederick  North, 
afterwards  Earl  of  Guilford,  was  made  governor  of  Ceylon,  which 

*  In  1845. 
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was  then  declared  to  be  a  king'^s  colony, — a  native  prince,  howerer, 
being  still  permitted  to  occupy  the  throne  of  Kanoy.  Amidst  the 
engrossing  cares  of  a  new  colony,  the  governor  round  leisure  to 
ameliorate  the  condition  of  the  people,  and  to  introduce  many 
improvements,  of  which  wo  shall  treat  hereafter.  Much  vigilance 
was  required  on  the  part  of  the  governor  to  elude  the  arts  of 
Pilimi  Talawe,  the  first  adikar  or  prime  minister  at  the  Kandian 
court.  The  infrinorement  of  a  treatv  which  had  been  entered  into 
in  the  ye<ir  1802,  and  which  permitted  free  commercial  intercourse 
to  the  subjects  of  both  powers,  had  been  violated  by  the  Kandiaus, 
who  plundered  some  Mahommedan  merchants,  who  were  British 
subjects,  of  a  quantity  of  aroka  nuts,  and  for  which  the  governor 
demanded  restitution.  This  having  been  promised,  but  not  fur- 
filled,  war  was  declared  in  1803,  and  a  considerable  force  marched 
into  Kandy.  Tlie  king  was  dethroned,  and  another  set  up  in  his 
place ;  but  the  turbulent  prime  minister  kept  up  a  constant  sys- 
tem of  harassing  petty  warfare,  and  at  last  prevailed  on  General 
Macdowall,  the  commander  of  our  troops,  to  confer  on  him  the 
supreme  power  in  Kandy,  and  to  suffer  the  king  they  had  raised 
to  retire  with  a  pension.  The  General  was  then  unfortunately 
compelled  to  leave  Kandy,  on  account  of  illness,  and  he  left  the 
garrison  under  the  command  of  Major  Davie,  who,  on  being 
besieged  by  the  treacherous  Talawe,  evacuated  the  fort,  barbarously 
leaving  one  hundred  and  twenty — some  say  one  hundred  and  fifty 
— sick  and  wounded  Europeans  in  the  hospital,  without  making 
provision  for  thorn  in  the  articles  of  capitulation,  all  of  whom  were 
massacred,  as  well  as  great  numbers  of  our  troops.  He  afterwards, 
no  less  b.irbarously,  delivered  up  the  fallen  king  into  the  hands  of 
his  enemies. 

In  1805,  Governor  North  returned  to  England,  carrying  with 
him  the  goodwill  of  the  natives,  as  well  as  of  the  British  suojects, 
and  was  succeeded  in  his  office  by  Sir  Thomas  Maitland.  Several 
attacks  had  been  made  on  the  British  by  the  Kandians  under  their 
former  king,  now  become  a  perfect  monster  of  iniquity  and  cruelty, 
but  in  this  vear  there  was  a  cessation  of  hostilities,  and  peace  con- 
tinued until  1814.  In  the  interval  we  have  the  most  frightful 
accounts  of  the  tortures,  mutilations,  and  massacres  perpetrated 
by  this  tyrant,  including  the  putting  to  death  the  wite  and  fire 
children  of  one  of  his  ministers.  Numerous  complaints  having 
been  made  to  Sir  Robert  Brownrigg,  then  governor  of  the  island, 
he,  in  1815,  declared  war  "  against  that  tyrannical  power,  which 
had  provoked,  by  aggravated  outrages  and  indignities,  the  just 
resentment  of  the  British  nation, — which  had  cut  off  the  most 
noble  families  in  the  kingdom,  deluged  the  land  with  the  blood  of 
its  subjects,  and,  by  the  violation  of  every  religious  and  moral  law, 
had  become  an  object  of  abhorrence  to  mankind.""  The  governor 
Marched  in  person  against  the  tyrant,  and,  four  days  after  having 

oiiH^h^Mi  Ill's  headquarters  at  Kandy,  from  which  the  king  had 
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made  his  escape,  he  was  discovered,  and  captured  by  the  British. 
He  was  nobly  defended  by  his  Malabar  escort,  and  would  have 
escaped  much  lousier,  had  not  his  own  subjects  aided  the  British 
in  tlieir  search.  The  king  was  banished  to  Madras,  and  afterwards 
removed  to  Vellore,  where  he  died.*  A  treaty  of  peace  was  then 
drawn  up,  both  in  English  and  Cingalese,  and  unanimously 
assented  to.  The  British  flag  was  hoisted,  and  a  royal  salute 
lired.  Thus  was  extinguished  the  independence  of  the  Cingalese, 
— an  independence  which  had  lasted,  almost  without  interruption, 
for  two  thousand  three  hundred  and  fifty-seven  years. 


COGITATIONS  ON  WHAT  IS  THE  FIELD  DRAIN. 
>  By  Mk  William  Burness,  London. 

A  DRAIN,  says  one,  ought  to  be  48  inches  deep  ;  42  inches  says 
another ;  only  30  inches,  adds  a  third ;  while  the  diameter  of  the 
pipe  tile  should  be  1,  1^,  and  2  inches,  say  they  respectively;  be- 
cause, says  the  first,  a  drain  48  inches  deep  must  discharge  more 
water  than  one  only  30  inches. 

To  look  for  anything  like  perfection  in  the  art  of  draining,  when 
differences  such  as  these  exist,  would,  we  think,  be  a  hopeless  under- 
taking ;  and  how  to  account  for  them,  in  an  age  like  the  present, 
is  certainly  no  easy  task — a  drain,  one  is  almost  led  to  conclude, 
must  be  a  mysterious  and  incomprehensible  something.  In  the 
old  school,  when  phenomena  in  nature  could  not  be  satisfactorily 
accounted  for,  they  were  briefly  disposed  of  as  belonging  to  the 
''''occult''''  class;  but  in  modern  times  we  have  no  such  classifica- 
tion— science  has  got  a  stage  beyond  this  resting-place.  We  now 
live,  it  may  be  said,  under  the  auspicious  sovereignty  of  science 
and  practice.  Unless  substantiated  by  experiment,  philosophy 
deitrns  not  to  pass  current  her  propositions  to  the  world. 

Experiment,  however,  is  not  on  all  occasions  the  just  tribunal. 
All  that  experiment  proved,  up  to  the  period  of  Torricelli,  was,  that 
''nature  abhorred  a  vacuum  ; *"  and  even  after  experiment  had 
overturned  this  doctrine,  the  only  progress  made  was,  that  nature 
abhors  a  vacuum  only  to  a  certain  height,  thirty-three  feet,  and 
no  further. 

Although  such  were  the  current  dogmas  of  the  old  school,  yet 
they  were  not  considered  philosophical  by  every  mind.  Experi- 
ments were  still  demanded  to  set  at  rest  the  Question  ;  and  so  is 
it  in  the  case  of  draining — experiments  are  still  wanting,  to  settle 
divisions,  and  these,  if  properly  performed,  we  are  afraid  will  not 
justify  the  deductions  or  either  party. 

*  For  particulars  regarding  the  downfal  of  the  tyrant,  the  strange  levity  of  his 
couduct  after  his  capture,  and  the  complete  triumph  of  the  British,  see  an  interesting 
and  unpretending  little  work,  called  A  Narrative  of  Etents  which  have  recently  occur- 
red in  the  Island  of  Ceylon,  vriUen  by  a  Gentleman  on  the  spot. 
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But  although  experiments  are  still  wanting  to  enable  us  to 
establish  the  theory  of  draining  on  a  solid  foundation,  or  conjoined 
with  practice,  yet,  from  the  number  of  satisfactory  experiments 
made,  connected  with  the  science  of  hydraulics,  and  handed  down 
to  us  by  Torricelli  and  others,  we  think  farther  progress  should 
have  been  made  than  we  have  yet  attained.  We  should  not  haTc 
been  disputing  the  fact  as  to  whether  a  drain  48  inches  deep  would 
discharge  more  water  than  one  only  30  inches.  Questions  of  thi» 
kind,  we  think,  might  be  satisfactorily  disposed  of  without  further 
experimenting  on  the  subject.  Let  us  take  an  example,  from  a  dif- 
ferent branch  of  hydraulics,  to  illustrate  the  case,  and  division 
will  appear  impossible.  Let  us  take,  for  instance,  the  parson^a 
pump,  say  3  inches  in  diameter,  and  the  pump  of  any  of  the 
Metropolitan  Water  Companies — say  probably  ten  times  this  dia- 
meter— and  who  will  then  say  that  the  parson'^s  pump  will  discharge 
more  water  than  its  metropolitan  opponent  ?  We  take  upon  us 
to  say — not  practical  farmersii,  let  amateurs  say  what  they  may. 
Who,  therefore,  says  that  the  drain  30  inches  deep  will  discharge 
more  water  than  its  opponent  of  greater  cjipacity — viz.,  48  inches 
in  depth  ?  Many  a  practical  farmer  !  What !  Yes,  many  a 
practical  farmer ;  and,  in  presuming  thus  far,  they  are  not  without 
ample  support  in  every  province  of  the  kingdom.  Impossible! 
Where  is  the  party,  we  repeat,  who  will  venture  so  far  as  to  say 
that  a  tube,  3  inches  in  diameter,  will  discharge  more  water  than 
one  of  30  inches  ? 

The  anomalous  position  in  which  we  hare  now  placed  parties, 
requires  a  little  explanation.     In  draining,  tee  express  one  iking 
a?id  mean  another.     Popular  phraseoloay  is  here  at/atUt.     We  say, 
the  diameter  of  the  parson''s  pump,  but  the  depth  of  the  farmefa 
drain.     What  is  the  difference  ?     is  the  expression,  diameter,  too 
learned  and  mathematical  for  farmers?     By  no  means  !     To  sup- 
pose so  wore  an  insult.     In  proof  of  the  contrary,  we  say  the 
diameter  of  a  pipe.     How,  then,  do  wo  settle  the  difference !     All 
the  world  knows  that  "the  depth  of  the  parson'*s  pump**  is  its  length. 
Are  we  from  thence  to  conclude,  by  analogy,  that  the  depth  ofthe 
farmer's  drain  is  its  length  ?     Let  us  not  commit  ourselves  on  a 
point  of  so  much  importance,  but  understand  each  other  properly. 
To  do  so,  let  us  suppose  the  three  parties.  A,  B,  and  C,  ana  that 
they  are  disposed  to  run  a  race — a  contest  which  has  reference  to 
length  only.     A  proposes  to  run  48  yards  before  B  and  C  run  42 
and  30  yards  respectively.     If  this  is  the  proper  position  of  parties, 
•»ow  are  they  prepared  to  maintain  their  respective  grounds!     la 
-    prepared  to  beat  his  opponent  C?     At  Epsom  or  Doncasterit 
)  portcctly  possible.     Start  when  they  may,  until  the  race  is  run, 
a  thousand  brts  will  assuredly  be  made.     It  would  be  useless  to 
attempt  to  prove  the  contrary  by  mathematical  demonstration. 
Jhe  T^athematics  have  nothing  to  do  with  the  subject.     A  will 
-kn*  r^     ,nr  '^  "^]1  "^oat  \,  p"o  nroblems  which  can  only  be  solyed 
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at  Epsom  or  Doncaster.  We  must  therefore  allow  the  theorems 
of  Torricelli,  Venturi,  Sir  Isaac  Newton,  and  others  to  repose  a 
little  longer  on  the  shelf.  Doubtless  on  Epsom  race-ground,  as 
on  that  of  Doncaster,  the  experiments  of  those  eminent  philo- 
sophers, however  much  the  world  may  be  indebted  to  them  in 
other  respects,  go  for  nothing.  There  may,  however,  be  a  slight 
difference  between  the  race-ground  and  the  field  of  the  drainer, 
according  to  our  present  statement,  which  may  therefore  alter  the 
relative  position  of  parties.  At  Epsom  and  Doncaster,  three 
parties  run  for  the  prize — viz.  A,  B,  and  0  ;  but,  in  the  field  of 
the  farmer,  only  one,  water^  starts  for  the  prize.  Now,  when 
Flving  Childers  starts  against  Eclipse,  there  may  be  a 
thousand  odds  against  either ;  but  when  Flying  Childers  starts 
alone,  Epsom  and  Doncaster  are  undivided  on  the  subject.  Parties 
are  unanimous  that  he  will  ^ain  the  cup.  It  were  downright 
niadness  to  bet  against  it.  To  bet  that  Flying  Childers  would 
run  48  yards  before  he  ran  30  yards,  would  entitle  the  better  to 
the  interior  of  Bedlam,  on  every  race-ground  in  England.  In 
Scotland,  we  have  certainly  heard  of  WalTace'^s  sword  cutting  before 
the  point,  and  in  Ireland,  of  Paddj'*s  gun  killing  round  the  corner; 
but  in  neither  did  we  ever  see  the  attempt  made  to  prove,  by 
experiment,  that  Flying  Childers  could  run  48  yards  oefore  he 
had  run  30  yards,  or  that  water  would  flow  48  inches  before  it  had 
flowed  30  inches.  Were  we  to  publish  such  dogmas  to  the  world 
as  these,  where  is  the  party  who  would  believe  them,  even  although 
backed  by  a  thousand  experiments !  Any  attempt  of  this  kind 
Avould  be  neither  less  nor  more  than  an  attempt  to  lay  it  down  as 
part  of  our  philosophy  in  draining,  that  the  greater  is  less  than  the 
least ! — a  proposition  too  gross  to  have  been  credited,  even  in  the 
aire  of  skin-clad  Druidism.  Such  being  the  case,  how  do  parties 
differ?  Are  we  agreed  upon  the  point,  that  the  depth  of  the 
farmer's  drain  is  its  length  ?  This  is  a  matter-of-fact  question,  so 
to  speak,  which  doubtless  can  easily  be  solved.  Either  it  is,  or  it 
is  not.  Doubtless,  if  it  is  not  the  length  of  the  drain,  or  part  of 
the  length,  it  may  perchance  be  the  diameter,  semi>diameter,  or 
some  part  of  the  diahieter  of  "  the  pipe.'^  What  says  science  on 
the  subject  ?  or  rather  let  us  hear,  in  the  first  place,  the  answer 
of  practice,  or  of  the  parties.  A,  B,  and  C,  themselves — what  they 
mean  by  a  drain  48,  42,  or  30  inches  deep.  Says  A,  I  open  a  cut 
48  inches  deep,  the  length  of -my  field.  In  the  bottom  of  this  cut 
I  place  a  row  of  pipes,  and  then  fill  in  the  excavated  earth  over 
them,  and  this  I  call  a  drain  48  inches  deep  ;  B  and  C  give  similar 
answers,  substituting  42  and  30  inches  respectively,  for  the  48  of 
their  opponent  A.  Here  parties  are  agreed.  In  this  department 
of  practice,  therefore,  we  have  no  jarring  differences  to  settle; 
wherefore,  a  drain  48,  42,  or  30  inches  deep,  is  a  pipe  with  a 
depth  of  48,  42,  or  30  inches  of  earth  over  it,  or  on  its  back,  so 
to  speak.     The  question  now  therefore  resolves  itself  into  this — 
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Will 

earth 


ill  a  pipe  discharge  more  water,  with  a  depth  of  48  inches  of 
th  ou  its  back,  than  it  would  were  there  only  30  inches  !  To 
this  question  parties,  strange  to  say,  ^ive  diiferent  answers.  A, 
B,  and  G  here  cast  out  by  the  way  like  aliens,  each  supporting 
his  own  dogmas  with  all  the  pertinacity  of  the  old  school.  The 
disciples  of  Zeuo  never  clung  closer  to  the  oracles  of  their  master 
than  do  they  to  the  ipse  dixit  of  their  leaders.  A  Parkes  has 
said  it,  and  therefore  controversy  on  the  subject  is  sacril^ious. 
Once  on  a  time,  so  runs  the  story,  two  iishermen^s  wives  were 
returning  home ;  the  one  had  a  peck  of  meal  in  her  creel,  the 
other^s  was  empty.     The  empty  creel  could  not  keep  pace  with  the 

|)eck  of  meal,  therefore  its  owner  solicited  of  a  herd,  in  passing 
lim,  to  put  a  stone  into  her  creel.  But  no  sooner  was  the  stone 
put  into  her  creel,  than  she  outstripped  her  antagonist.  Where- 
fore, water  will  flow  faster  in  a  pipe,  with  48  inches  of  earth  on  its 
back,  than  it  would  with  only  30  inches.  If  this  is  not  logical, 
it  is  at  least  as  practical  as  many  arguments  which  we  nave 
heard  adduced,  and  many  experiments  also  to  prove,  that  a  drain 
48  inches  deep  will  discharn;e  more  water  than  one  only  30  inches, 
the  former  having  the  smallest  pipe,  using  popular  phraseology  in 
its  current  sense.  Having  thus  heard  practice,  let  us  now  hear 
what  science  has  got  to  say  on  the  subject.  Unfortunately,  how- 
ever, for  us,  here  science  has  never  been  consulted  on  the  subject. 
The  simple  definition  of  a  drain  in  agriculture  has  not  even  been 
advanced  by  her.  We  hiive  turned  a  deaf  ear  to  Torricelli,  Ven- 
turi,  Bernouilli,  Bony,  Newton,  Gregory,  and  others,  and  there- 
fore she  condescends  not  to  open  her  mouth  on  the  subject,  but 
leaves  us  to  grope  our  way  in  the  dark,  amid  the  conflicting  ele- 
ments which  we  have  just  been  describing.  We  must  look 
otherwise  to  our  own  conduct,  and  see  that  our  experiments  are 
the  legitimate  oftspring  of  science  and  practice.  We  cannot  plead 
ignorance  of,  nor  do  we  dift'er  on,  the  motion  of  fluids  in  various 
channels,  such  as  rivers  and  pipes,  in  the  other  branches  of 
hydraulics,  nor  of  the  laws  which  govern  the  same.  Why  then  sit 
squabbling  about  the  motion  of  water  in  the  draining  of  the  soil, 
and  the  discharge  from  different  drains,  in  a  manner  so  discredit- 
able to  British  agriculture  ?  Simply  because  of  a  natural  but  scep- 
tical unwillingness  to  believe  that  certain  branches  of  science  have 
any  legitimate  connection  with  the  plodding  industry  of  those  upon 
whose  shoulders  the  cultivation  of  the  soil  devolves.  Whereas 
hose  are  more  particularly  the  province  of  the  agriculturist  than 
Hiiy  other  artist,  especially  in  the  department  of  draining,  where, 
fcrhaps,  it  is  least  expected.  This  arises  not  more  from  the 
liversity  of  soils,  noticed  in  our  last  article  on  this  subject,  and 
•L\e  like,  than  the  fact  that  the  operation  of  draining  is  a  work 
jerformed  below  the  surface  of  the  earth,  and  hence  scarcely  sub- 


jot  to  our  senses,  although  in  active  progress.     For  instance,  A 
^j^t^Tii   X  -i-^  4®  ir'»li*»a  in  'Jepth,  the  length  of  hij 


lis  field,  and  into 
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this  cut  lie  places  a  pipe ;  but  no  sooner  is  this  done  than  he  covers 
up  the  same,  and  in  a  few  seasons  the  place  where  the  pipe  is,  is 
not  perceptible  to  the  natural  eye.  How  then  can  A  pronounce 
judgment  in  any  question  of  difference  as  to  discharges  ?  The 
eye  may  discern  a  drop  of  rain-water  fall  upon  the  ground,  but 
unless  it  can  follow  this  drop  in  its  progress  to  the  pipe,  and 
throughout  its  length,  the  experiment  goes  for  nothing  ;  and  we 
are  sorry  to  say  that  on  this  important  point  half  our  experiments 
may  be  set  down  at  less  value  than  the  fireside  opinions  of  many 
a  winter  evening.  Doubtless  they  are  facts  ;  and  this  gives  to 
them  a  practical  currency  in  the  eyes  of  many,  which  they  do  not 
otherwise  possess.  According  to  science,  they  are  illegitimate 
elements  misapplied  by  the  mind  in  arguing  the  question  as  to 
whether  a  drop  of  water  will  pass  through  soil  48  inches  in  depth 
before  it  will  pass  through  30  inches  of  the  sanie  soil !  In  short, 
as  to  whether  the  greater  or  less  of  two  things  is  the  least.  We 
have  frequently  heard  parties  complain  of  too  much  of  theory 
and  too  little  of  practice  in  discussing  this  subject,  but  when  we 
iind  ourselves  stopping  short  on  points  of  this  kind,  we  are  driven 
to  the  opposite  conclusion,  that  more  theory  is  wanting — but 
theory  of  a  different  quality — something  which  can  legitimately  be 
united  to  practice.  We  must  depend  less  upon  our  own  self- 
righteous  notions,  and  it  may  be  experiments,  and  more  upon  the 
experimental  deductions  of  the  last  two  centuries,  before  we  can 
declare  progress  in  the  march  of  improvement.  Torricelli,  Ven- 
turi,  Gregory,  and  others,  must  no  longer  lie  upon  the  shelf 
shrouded  in  the  cobwebs  of  ages.  We  must  bring  tne  philosophy 
of  the  past  as  well  as  the  present  to  bear  upon  the  subject,  before 
differences  so  conflicting  can  be  reconciled  to  each  other,  as  those 
we  have  now  been  mentioning.  It  is  true  that  we  have  previously 
admitted  that  experiment  is  wanting ;  but  what  is  experiment  but 
the  reduction  of  science  to  practice  ?  If  we  therefore  wish  per- 
fection in  practice,  let  us  endeavour  to  approximate  as  closely  as 
]K)ssibl6  to  perfection  in  theory  ;  and  in  doing  so  let  us  first  settle 
the  open  question — What  is  the  difference  oetween  the  depth  of 
the  farmer's  drain  and  the  diameter  of  the  parsons  pump!  In 
short,  let  us  begin  at  the  A  B  0  of  the  subject — the  simple 
definition  of  a  drain — and  by  doing  so  we  have 'a  right  to  cherish 
the  prospect  of  arriving  at  our  spelling-hook  in  due  course  of 
time. 

A  drain  is  any  channel  by  which  water  is  removed  from  one 
point  to  another. 

According  to  this  definition,  drains  are  instruments  possessing 
internal  capacity,  lateral  and  longitudinal,  and  may  be  divided 
into  two  classes — natural  and  artificial.  The  nature  and  character 
of  each  class  will  materially  depend  upon  the  class  of  soils  with 
which  they  are  connected — ^for  water  may  be  removed  from  one 
place  to  another  by  gravitation,  capillary  attraction,  evaporation, 
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— by  the  rootlets  of  plants,  and  by  affinity  and  chemical  combina- 
tion. Now,  water  will  only  gravitate  through  pervious  soils ;  it 
will  only  rise  to  the  surface,  contrary  to  the  laws  of  gravitation, 
in  capillary  soils  ;  and  in  the  case  of  impervious  soils,  according  to 
hypothesis,  it  can  only  flow  upon  the  surface,  or  be  removed 
from  it  by  evaporation  or  chemical  agency.  In  further  prosecuting 
the  subject,  therefore,  we  shall  first  briefly  discuss  the  genenu 
characteristics  of  both  these  classes  of  drains  in  connection  with 
the  different  kinds  of  soil ;  and  in  order  to  exemplify  the  subject 
more  clearly,  we  shall  have  recourse  to  the  accompanying  diagram, 


where  a  b  represents  an  artificial  drain  or  pipe  put  into  the  Soil 
four  feet  in  aepth  from  the  surface,  where  eg  represents  the  surface 
of  the  soil  immediately  over  the  top  of  the  drain,  kel  the  surfiiee 
at  the  centre  of  the  ridge,  c  I  the  surface  at  the  upper  end  of  the 
half  ridge,  and  ^£  the  surface  at  the  lower  end.  Again,  let  kdi 
represent  the  bottom  of  the  drained  soil  at  the  centre  of  the  ridge, 
and  a  h  and  h  i  that  at  the  lower  and  upper  ends  respectively  of 
the  half  ridge :  let  b  af  be  the  angle  of  inclination  of  the  drain, 
&a^  and  bmi  angles  of  drainage,  (c  and  ag  percolating  tubes  directly 
over  the  drain,  and  perpendicular  to  the  horizon  and  to  af:  let 
"  Im  and  edahe  percolating  tubes  removing  the  water  from  the 
ourface  at  the  centre  of  the  ridge  and  conveying  it  to  the  artificial 
drain  a  &,  and  let  the  parts  li  and  ed  o(  the  percolating;  tubes  I  im 
and  edahe  also  perpendicular  to  the  horizon.  This  diagram  thus 
vill  serve  for  both  classes  of  drains  in  the  difierent  kin£i  of  soil* 
-id  refcreno^  therefore  will  be  made  to  it  under  each  division  of 
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1.  Natural  drains  are  such  as  are  formed  without  the  interposi- 
tion of  art,  and  are  of  two  kinds — "  open,"  and  "  under.'*' 

Open  drains  are  formed  in  the  bottom  of  hollows  and  valleys,  by 
the  operation  of  flowing  water.  The  fundamental  principle  of  the 
equal  pressure  of  water  must  be  familiar  to  every  one.  Water 
cannot  be  gathered  into  a  heap  like  earth  in  a  mole-hill  or  moun- 
tain. If  it  issues  forth  from  the  interior  of  the  earth,  as  in  the 
case  of  springs,  or  falls  upon  the  surface,  as  in  the  case  of  rain,  it 
will  make  its  escape  some  way  to  the  lowest  level,  which,  gene- 
rally speaking,  is  the  ocean,  and  which  is  neither  more  nor  less 
than  an  accumulation  of  water  itself,  occasioned  by  this  very  prin- 
cij)le.  Particles  of  water  press  horizontally  with  a  force  equal  to 
the  force  with  which  they  press  downwards  to  the  centre  of  the 
earth.  They  are  so  small  and  fine  in  quality  that  one  particle 
will  not  rest  vertically  upon  the  top  of  another,  so  to  speak :  the 
uppermost  will  glide  to  the  one  side  or  the  other.  They  will  only 
rest  beside  each  other  in  a  horizontal  position.  Water  has  a 
natural  tendency  to  preserve  a  uniform  levelness  of  surface. 
Until  this  is  obtained,  its  particles  will  continue  in  motion,  actuated 
by  this  principle.  If  it  springs  to  the  surface  of  any  inclined 
ground,  or  falls  upon  it,  it  will  flow  down  this  inclination  to  the 
bottom  ;  and  if  there  is  a  valley  here  having  opposite  inclined 
grounds  from  which  water  also  is  descending,  and  if  this  valley 
inclines  at  an  angle  to  the  horizon,  the  accumulation  of  water  will 
flow  along  the  lowermost  part  of  it,  scooping  out  a  channel  or 
natural  drain  for  the  removal  of  this  volume  of  water  from  its 
upper  to  its  lower  extreme.  Rivers,  therefore,  are  natural  drains. 
Thus  the  Thames,  the  Forth,  and  Liffey  are  drains  of  this  class, 
art  having  had  little  or  nothing  to  do  in  their  formation,  generally 
speaking. 

The  power  which  water  possesses  in  scooping  out  the  channel 
of  a  river,  will  depend  upon  two  things — its  volume  or  quantity  of 
water,  and  velocity.  In  practice  we  are  familiar  with  the  ract, 
that  deep  and  rapid  running  rivers  in  hilly  countries,  if  by  any 
means  diverted  from  their  courses,  do  more  harm  than  shallow 
and  slow-winding  ones  in  level  and  champaign.  We  are  familiar 
with  the  eftects  produced — the  agent  which  produced  them — but 
not  the  power  applied.  The  former  two  are  obvious  to  the  senses, 
but  the  latter  is  not  so  perceptible.  That  power,  however,  Is  ap- 
plied, we  are  equally  satisfied.  In  determining  this  point,  there- 
fore, the  faculties  of  the  mind  must  be  brought  to  bear  upon  the 
subject :  hence  the  diffidence  experienced  by  practical  men  in  taking 
it  up. 

1°.  The  quantity  of  water  in  a  river  cannot  be  determined  by 
the  naked  eje.  There  is  perhaps  nothing  so  deceptive  as  the 
depth  and  breadth  of  a  sheet  of  water  spread  out  before  us.  The 
evidence  of  the  eye,  however  familiar  with  water,  is  insufficient  to 
enable  the  mind  to  pronounce  judgment  in  the  case.     Other  auxi- 
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liaries  mnst  be  summoned  to  our  assistance :  both  tlie  depth  and 
breadth  of  the  river  must  be  ascertained  hj  measurement. 

2°.  The  velocity  of  the  river  will  depend  upon  its  depth,  and 
the  inclination  and  smoothness  of  its  channel.  It  is  not  more 
necessary  to  observe  this  in  theory  than  it  is  in  practice, — for  depth 
of  volume  and  smoothness  of  channel  are  two  as  important  charac- 
teristics of  the  drain  as  its  an^^le  of  inclination. 

If  rivers  flow  in  a  straight  lino,  or  nearly  so,  they  will  invariably 
be  found  to  be  deepest  in  the  centres  of  their  channels.  Towaid 
the  margin,  the  water  gradually  decreases  in  depth  until  it  ter- 
minates in  a  wedge-shaped  form.  It  is  frequently  found  other- 
wise by  the  interposition  of  rocks,  and  the  roots  of  trees,  sedge, 
and  other  plants ;  but  here  we  have  foreign  agents  opposing  the 
natural  law  which  governs  the  river  in  scooping  out  its  channel.  i 
Were  soils  uniform  in  quality,  rivers  woula  be  uniform  in  the  { 
shape  of  the  sectional  area  of  their  channels. 

Kivers  are  not  only  deepest  in  their  centres,  but  their  veloci- 
ties are  there  greatest.  On  each  shore,  the  water  may  be  nearly 
stagnant  and  motionless,  while  the  motion  of  the  current  towards 
the  middle  is  considerable.  No  difference  is  perceptible  to  the 
naked  eye. 

It  is  tlie  difference  of  the  friction  in  the  channel  of  the  river 
which  the  water  experiences,  which  occasions  this  difference  in 
the  velocity.  On  each  shore  the  friction  is  greater  than  towards 
the  middle.  In  the  middle,  the  particles  of  water  only  come  in 
contact  with  the  channel  in  one  point,  whereas  at  the  mai^in,  one- 
fourth  of  their  circumference  comes  in  contact  with  it.  The 
motion  of  the  water  is  not  only  impeded  by  the  roughness  of 
the  channel,  but  by  the  attraction  of  adhesion  existing  between 
it  and  the  materials  of  which  the  channel  is  composed :  and  as 
adhesion  is  directly  as  the  surfaces  touching,  it  consequently  fol- 
lows tliat,  like  friction,  it  Mill  be  greatest  at  the  margin  of  the 
river.  Both  these  causes  operating  together,  account  for  the 
difference  of  the  velocity  of  water  in  the  middle  of  rivers. 

As  the  difference  of  friction  and  adhesion  accounts  for  the  dif- 
ference of  velocity,  so  the  difference  of  velocity  accounts  for  the 
difference  in  the  depth  of  the  river.  The  greater  velocity  pro- 
duces the  greater  effect  in  scooping  out  the  channel. 

Friction  has  been  found  uy  experiment  to  increase  as  the 
square  of  the  velocity,  and  hence  not  only  retards  the  velocity  of 
tlie  water  on  the  shelving  shores  of  rivers,  but  the  whole  volume 
of  water  in  them,  and  fre<}uently  counter  currents  are  produced 
»^  the  river,  which  help  to  retard  its  own  motion  also.  Were  it 
-^ot  for  the  interposition  of  these  causes,  rivers  would  acquire  a 
•'elocity  in  hilly  districts  which,  if  brought  to  bear  on  any  point, 
•ich  as  at  bends,  would  carry  every  thing  before  them.  Instead 
•t  increased  velocity,  we  generally  find  the  reverse.  From 
^Uying  in  c'-^'o*'  and  whirlpools,  the  velocity  of  a  river  may  not 
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be  as  the  sine  of  the  angle  of  its  incidence.  Increase  of  motion 
may  bo  kept  down  to  a  certain  degree  at  which  it  produces  no 
ruinous  efiect.  If  water,  for  instance,  flow  over  the  ledge  of  a 
rock,  forming  a  waterfall,  its  power  in  wearing  away  thii  ledge 
of  rock  will  bo  as  the  depth  and  velocity  of  the  current  over  it 
and  acting  upon  it.  The  force  of  the  water  acquired  in  its 
descent  from  the  ledge  of  rock  to  the  bottom  will  at  first  be 
exerted  against  any  loose  materials  in  the  way ;  but  in  course  of 
time  these  will  be  carried  off,  a  basin  or  whirlpool  will  be  formed, 
and  the  upward  pressure  of  the  water  in  it  will  counteract  the 
force  of  the  waterfall, — consequently,  the  water  will  leave  the 
basin  with  a  velocity  not  greater  than  it  had  at  the  top  of  the 
fall.  Rivers  may  thus  play  out  of  one  whirlpool  into  another, 
without  acquiring  any  increase  of  velocity,  towards  their  conflu- 
ence. In  hilly  districts,  such  as  the  Highlands  of  Scotland,  or 
we  may  say  Scotland  generally,  both  nature  and  art  take  advan- 
tage of  this  mode  of  extending  the  velocity  of  rivers,  as  we  sub- 
sequently shall  notice.  In  level  and  champaign  countries,  the 
windings  of  rivers  increase  the  friction,  and  hence  retard  their  ve- 
locities. The  effects  produced  in  this  case  are  diflbrent  from  those 
we  have  just  noticed.  Here  the  whole  force  of  the  water  is  brought 
to  bear  upon  the  channel  of  the  river,  unless  diverted  from  it  and 
applied  to  the  driving  of  machinery,  as  is  generally  the  case  in 
Kngland.  Hence  the  increase  of  velocity,  and  effects  produced 
by  it,  are  both  counteracted,  and  the  general  character  of  the 
river,  in  many  cases,  changed  by  the  interference  of  art. 

Although  the  action  of  water  in  rivers  is  thus  counteracted, 
both  by  nature  and  art,  and  diverted  from  its  legitinriate  operation — 
having  its  strength,  so  to  speak,  wasted  in  the  whirlpool  and  the 
driving  of  machinery — 'it  is  continually  exerted.  The  mill-dam 
may  check  its  progress  for  a  time,  and  confer  upon  it  quietude  and 
tranquillity ;  but  this  is  only  storing  up  its  latent  energies  to  pro- 
duce a  greater  effect  when  the  sluice  is  opened.  Hence  the  con- 
tinual change  which  is  taking  place  in  the  course  of  rivers,  more 
especially  in  low-lying  countries,  where  art  interposes  no  barrier  to 
their  natural  tendency  to  straighten  and  deepen  their  channels ; 
and  even  when  brought  to  bear  upon  machinery,  in  the  manner 
already  noticed,  they  will  be  found  to  discharge  more  mud  at  their 
confluence  with  the  ocean  than  those  in  hilly  districts.  The 
"•  muddy  streams  of  England,^'  and  the  "  crystal  streams  of 
Scotland,"  are  familiar  expressions. 

The  power  thus  applied  by  rivers  to  scoop  out  their  channels, 
and  the  effects  produced,  will  depend  more  upon  the  quality  of  the 
soil  through  which  they  pass,  than  their  angles  of  inclination ; 
and  the  effects  produced  in  a  given  time  will  be  different,  at  diffe- 
rent times  or  periods  of  their  history.  In  the  early  period  of  the 
history  of  Scotland,  the  effects  produced  by  her  rivers  had  been 
greater  than  they  are  at  present,   taking  into  account  the  inter- 
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position  of  art,  while  in  tho  cliauipaign  provinces  of  England  the 
reverse  had  probably  been  the  case.  In  the  former  division  of  the 
kin^^dom,  as  in  Wales,  and  the  hilly  provinces  of  the  latter,  the 
banks  hi  rivers,  and  the  immense  ravines  through  which  many  of 
them  roll,  indicate  ravages  of  no  ordinary  magnitude  having  been 
performed  at  a  previous  period.  We  ourselves  have  drawn  a 
plough- furrow,  in  order  to  divert  water  from  its  natural  coarse  in 
the  reclaiming  of  land,  and  in  a  few  seasons  the  water  which  it 
removed  scooped  out  an  impassable  gulf.  After  a  few  years  it 
stopt  short  in  the  progress  of  havoc  which  it  formerly  made,  from 
the  immense  number  of  large  stones  accumulated  along  the  bottom 
of  its  channel,  and  the  number  of  eddies  and  whirlpools  formed. 
These  counteracted  the  impetuosity  of  its  force;  its  strength 
became  wasted  in  whirlpools,  and  impinging  against  stones  too 
large  for  it  to  overturn,  and  too  fast  embedded  in  the  more  solid 
clay.  The  light  material  is  soon  removed  and  carried  to  the 
bottom  of  the  hill,  filling  up  the  valley  and  reducing  the  angle  of 
inclination  of  the  mountain  torrent.  The  heavy  materials  left 
behind  form  a  series  of  cataracts  along  its  course,  so  that  the  very 
cause  which  produces  the  effect,  and  which  has  a  natural  tendency 
to  exorcise  its  power  and  perpetuate  its  work,  constructs  the 
means  of  counteracting  it.  The  upward  pressure  of  the  water  in 
the  basin  of  the  water^U,  balances  the  momentum  of  the  descend- 
ing stream,  and  restores  the  whole  to  a  state  of  equilibrium  in  the 
whirlpool.  The  foaming  torrent,  tossed  from  the  top  of  the  preci- 
pice into  the  troubled  abyss  below,  leaves  it  tranquil  and  without 
a  bubble  on  its  surface. 

When  the^soil  through  which  the  river  passes  is  composed  of 
gravel,  and  free  from  rock,  and  when  the  angle  of  inclination  is 
less,  its  features  are  somewhat  different  from  those  above  noticed. 
The  foaming  torrent  may  cease  to  exist;  but  still  we  have  the 
same  agent  in  active  operation,  and  similar  effects  produced — the 
same,  or,  it  may  be,  an  increase  of  power  from  an  increase  of 
volume  continually  exercised,  and  as  continually  counteracted  by 
similar  means.  This  may  be  seen  exemplified  in  the  generality  of 
Scottish  rivers  after  they  emerge  from  the  Highlands  into  the  Low- 
lands. Instead  of  playing  over  rocks  and  abrupt  precipices  per- 
pendicularly, we  have  now  the  stream  rolling  down  a  series  of 
inclined  planes  into  a  corresponding  series  of  whirlpools.  We 
have  now,  we  say,  introduced  to  our  notice  the  theory  of  two 
angles  of  inclination  in  the  same  plane,  differing  in  size — the 
greater  brought  forward  by  nature,. so  to  speak,  in  order  to  obviate 
*^»e  evils  arising  from  an  increase  of  velocity,  which  would  be 
-^quired  by  tho  lesser  in  fiowing  down  the  less.  Paradoxical  as  this 
in  ay  appear  to  be,  it  is  no  less  paradoxical  than  true ;  and,  in 
nder  to  show  it,  it  will  be  necessary  to  discuss  more  fully  the 
.-«fion  and  p^«suro  of  water. 

^^i^  '^  iiu.    .ii  ot^ier  hoH^'es,  has  a  natural  tendency  to  gravi- 
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tate  directly  to  the  centre  of  the  earth.  This  principle  is  in  active 
operation  in  all  rivers.  When  diverted  from  this  perpendicular 
line  to  the  eartlfs  centre,  water  acquires  a  tendency  to  move  in  the 
same  plane  horizontally.  If  in  this  plane  it  impinges  against  any 
solid  body,  it  will  be  deflected  from  it  in  a  straight  line.  Water, 
therefore,  has  a  natural  tendency  to  move  in  straight  lines,  per- 
pendicularly  and  horizontally. 

When  water,  however,  in  any  stream  acquires  velocity,  this 
velocity  has  a  natural  tendency  to  counteract  gravitation ;  and 
from  two  forces  thus  acting  against  each  other,  instead  of  flowing 
in  a  straight  line,  it  will,  in  obedience  to  the  laws  of  projectiles, 
describe  a  parabolic  curve.  Attention  to  this  is  of  the  utmost 
importance,  in  calculating  results  in  practice — for  the  stream,  when 
projected  over  a  precipice  into  the  wnirlpool  below,  or  over  the  top 
of  a  stone  or  other  solid  bodv  in  its  channel,  does  not  fall 
perpendicular  to  the  centre  of  the  earth,  but  in  a  direction  vary- 
ing less  or  more  from  it.  The  power  which  the  stream  thus 
acquires  to  scoop  out  its  channel  is  not  perpendicularly  exerted, 
even  when  it  falls  into  a  whirlpool.  It  does  not  strike  the  water 
in  the  basin  at  right  angles  to  its  surface  in  the  plane  of  its  direc- 
tion, but  obtusely  outwards. 

Analogous  to  this  is  the  curvilinear  motion  of  water  to  be 
accounted  for  in  every  slow-winding  stream.  In  consequence  of 
water  flowing  at  different  velocities  in  different  parts  of  the 
stream,  and  its  deflection  from  a  shelving  shore  instead  of  moving 
in  straight  lines,  the  different  particles  impinge  upon  each  other, 
so  as  to  give  to  their  course,  if  not  a  curvilmear  form,  the  nearest 
approximation  to  it.  Instead  of  moving  in  curve  lines,  when  the 
banks  of  such  rivers  are  steep,  irregular,  and,  it  may  be,  under- 
mined and  overhanging  them,  the  water  is  to  be  seen  boiling,  as  it 
were,  in  a  caldron.  This  phenomenon  is  to  be  accounted  for,  from 
the  water  being  deflected  backwards  in  direct  opposition  to  the 
stream.  At  other  times,  an  eddy  may  be  formed  from  water 
flowing  in  different  directions,  and  with  greater  velocity  at  the 
bottom  than  the  surface  of  the  stream — sometimes  the  water  may 
j)lay  upwards  from  an  opposite  cause.  Islets,  piers  of  bridges, 
sandbeds,  and  such  like,  again  confer  upon  rivers  peculiar 
characteristics  in  every  respect,  whether  we  look  at  the  line  of 
their  course,  or  the  motion  of  their  waters. 

As  water  is  subject  to  the  same  laws  of  motion  as  other  bodies, 
it  necessarily  follows  that  in  falling  from  a  precipice  as  in  the  caso 
of  a  waterfall,  its  motion  will  become  accelerated  —  hence  the 
velocity  at  different  depths  will  he  as  the  square  roots  of  those 
depths.  Thus  at  the  depth  of  four  feet,  according  to  experiment, 
the  velocity  will  be  about  16  feet  in  a  second,  ana  at  the  depth  of 
16  feet,  about  32. 

The  velocities  acquired  by  water  in  flowing  down  inclined 
planes  of  unequal  angles  of  incidence,  will  be  as  the  square  roots 
of  the  sines  ot  those  angles  of  incidence. 
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If  we  suppose  that  a  &  in  the  diagram  is  the  coarse  of  any  rirer, 
as  the  Tweed,  m  i  one  of  its  tributaries,  bafthe  angle  of  mcliiuk- 
tion  of  b  a,  and  bmi  the  angle  of  inclination  of  t  m,  6/*  the  sine  of 
the  angle  of  inclination  of  b  a,  and  b  %  the  sine  of  the  angle  of  incli- 
nation of  /  m.  Then  the  velocity  of  a  6  at  a  will  be  to  tne  velocity 
of  m  i  at  m,  as  the  square  root  of  bf\^  to  the  sqaare  root  of  t  A,  or 
if  we  substitute  x  for  the  velocity  of  a  i,  and  y  for  the  velocity  of 
m  %  then  x\y\\  ^  bf :  \/  ib,  j 

Torricelli,  two  centuries  ago,  made  the  important  discovery, 
and  laid  down  the  theorem,  that  ^^  particles  of  fluid,  on  issuing  from 
an  aperture,  possess  the  same  degree  of  velocity  as  if  they  had 
fallen  freely  tn  Tacito  from  a  height  equal  to  the  distance  of  the 
surface  of  tne  fluid  above  the  centre  of  the  aperture.**'  And  it  will  i 
readily  be  perceived  that  the  above  is  taken  from  it.  It  is  sua-  i 
ceptible  of  practical  and  theoretical  demonstration,  thus —  ' 

Let  baghQ  dt  lead  pipe  of  any  diameter,  bent  at  a  right  angle 
2^l  a  io  af^  and  let  a  g  equal  bf.  Then,  by  hypothesis,  a/*  being 
parallel  to  the  horizon,  anda^  and  /*&  perpendicular  to  it  and 
equal  to  each  other,  the  points  b  and  g  will  be  in  a  plane  parallel 
to  af;  consequently,  if  the  pipe  is  filled  with  water,  it  will  stand 
in  both  limbs  to  the  points  b  and  g^  so  that  the  pressure  of  the 
column  of  water  in  a^  balances  the  pressure  of  the  column  of  water 
in  ab ;  therefore  water  will  issue  from  an  orifice  at  a  of  the  tube 
a  g  with  a  velocity  equal  to  what  it  would  issue  from  an  orifice  at 
a  of  the  tube  a  b.  liut  the  velocity  of  the  water  in  issuing  from 
the  orifice  in  a  ^  is  equal  to  what  it  would  have  been  had  it  fallen 
freely  in  vacuo  from  a  to  a.  Now  ^  a  is  equal  to  bf  and  the  velo- 
city of  the  water  in  issuing  from  the  orince  in  a  ^  equal  to  the 
velocity  of  the  water  in  issuing  from  the  orifice  in  a  ff;  conse- 
quently the  velocity  of  the  water  in  descending  through  the  pipe 
ab  will  be  equal  to  what  it  would  have  been  had  it  fallen  freely  %n 
racuo  from  b  to/.  But  6/ is  the  sine  of  the  angle  of  inclination  of 
a  b.  In  a  similar  manner  it  may  be  shown  that  the  velocitv  of 
the  water  in  descending  through  any  other  pipe  as  m  t,  will  be 
equal  to  what  it  would  have  been  in  falling  freely  in  vacuo  from  i 
to  by  the  sine  of  the  angle  of  inclination  of  i  m.  Wherefore,  substi- 
tuting X  for  the  velocity  of  the  water  in  a  5,  and  y  that  in  m  »  as 
formerly  (by  the  first  theorem  given  above,)  x  \  y  \  :  v  bf :  ^bi; 
or,  if  we  take  ft /at  4  feet,  and  ft  t  at  16  feet,  then,  according  to 
experiment,  ;r  will  be  equal  to  16  feet  in  one  second,  and  y  32  feet, 
so  that  we  have  16  :  32  :  :  v  4  (=  2)  :  V  16  (=  4,)  and  vice  versA 
2  :  4  :  :  16  :  32. 

The  above,  although  strictly  true  both  in  tlieorv  and  practice, 
hat  the  pressure  of  the  water  in  the  two  limbs  of  the  bent  tube 
nlances  each  other,  and  that  consequently  the  velocities  from  each 
•-ill  also  be  equal,  is  only  true  of  the  first  issue,  especially  if  the 
" "^^crs  of  the  orifices  are  equal  to  the  diameter  ot  the  tube;  for 
^  »nicnt  the  whole  of  the  water  in  each  limb  is  in  motion,  the 
..    .crnJnc^^     lie  surfaces  of  the  two  will  be  different.     It  will 
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be  greatest  iu  the  longest  limb  a  b.  In  the  case  of  rivers  we  are 
familiar  with  the  fact,  that  the  velocities  at  their  edges  are 
less  than  at  their  middle^  as  we  have  already  noticed ;  and  although 
iaiperceptible  to  the  eye,  the  same  is  the  case  in  tubes.  In  both 
cases  the  same  laws  of  motion  and  matter  are  experienced.  Nature 
has  no  exceptions.  Of  the  friction  of  water  in  tubes  we  shall  have 
occasion  to  speak  more  particularly  afterwards.  We  have  chosen 
the  tube  in  this  place  as  being  the  most  familiar,  practical,  and 
interesting  example  ;  but  the  same  results  might  have  Jbeen 
deduced  by  supposing  the  water  in  the  river  to  have  been  dammed 
back  by  a  sluice.  Under  such  a  hypothesis,  the  water  would  have 
risen  to  the  top  of  the  sluice,  say  g  a,  so  that  the  water  would 
have  stood  with  a  level  surface  from  g  to  b.  In  this  case  the  pres- 
sure and  velocity  at  a  would  have  been  equal  to  what  they  were 
in  the  ease  of  the  bent  tube. 

We  are  familiar  with  the  fact  we  have  said,  that  the  velocity  of 
a  river  is  greatest  at  the  middle  ;  but  from  the  above  theorem  it 
will  appear  obvious  that  the  velocity  at  the  bottom  is  greater  than 
at  the  surface.  This  fact,  although  not  so  perceptible  to  the  eye, 
may  frequently  be  observed  from  bodies  in  rivers  at  different 
depths  moving  with  different  velocities.  At  all  times  it  is  sus- 
ceptible of  experimental  proof,  by  making  a  staff  or  rod  sail  down 
the  river  vertically  through  the  instrumentality  of  a  board  and 
axis  through  the  rod.  The  bottom  of  the  rod  immersed  in  the 
river  will  move  faster  than  the  board,  and  the  top  of  it  will  bend 
consequently  backwards  against  the  current.  From  the  above 
theorem,  if  we  suppose  the  sine  of  the  angle  of  inclination  to  be  4 
feet,  and  the  deptli  of  the  river  16  feet,  then  the  velocity  at  the  sur- 
face will  be  less  than  the  velocity  at  the  bottom  sls  \/  4  to  \/  16^  or 
as  2  to  4.  The  velocity  at  the  bottom  in  this  case  will  therefore  be 
double  of  what  it  is  at  the  top,  or  on  the  surface. 

The  above  hypothesis,  it  must  be  observed,  however,  is  strictly 
a  theoretical  one,  and  is  only  applicable  to  practice  in  the  case  of 
the  water  at  the  bottom  getting  a  free  vent,  as  over  a  precipice. 
At  the  confluence  of  rivers  with  each  other  and  with  tne  ocean, 
til  is  velocity  at  the  bottom  is  counteracted  in  the  vast  majority  of 
cases.  If,  however,  we  take  a  point  in  the  bottom  of  the  channel 
of  a  river  on  a  level  with  the  surface  of  the  ocean,  or  the  surface  of 
the  main  run  of  the  point  be  in  the  bottom  of  its  tributary — then 
above  this  point,  if  no  similar  counteracting  force  interposes,  the 
rule  will  be  applicable;  but  invariably  in  practice  interposing 
aujents,  such  as  deep  pots  or  whirlpools,  in  rapid  running  rivers,  and 
tlie  bends  of  slow  winding  ones  in  level  countries  interpose,  which 
leads  us  next  to  examine  such  agents,  and  the  interposition  which 
they  present — iu  other  words,  the  equal  pressure  ofwater  already 
referred  to,  and  natural  weirs  or  dams  formed  in  rivers,  and  the 
obstruction  which  these  present  in  their  channels. 

Water  is  governed  by  a  law  of  pressure  peculiar  to  itself  and 
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other  fluids,  iDdepondently  of  grayitation.  This  fuudamental 
principle  is  the  tendency  which  its  particles  have  of  pressing 
equally  in  "all  directions  vertically  and  norizontally,  as  well  as  per- 
pendicularly. In  any  vessel  or  pipe,  such  as  the  tube  a  i  in  the 
diagram,  if  filled  with  water,  the  pressure  against  the  bottom  at  Oj 
in  the  direction  of  its  length,  will  not  be  greater  than  against  every 
point  in  its  circumference  at  the  bottom.  The  lowermost  section 
of  particles  do  not  exert  a  greater  pressure  upon  the  bottom  hori- 
zontally than  vertically  in  the  direction  of  a  g.  Wherever  two 
particles  of  water  touch  each  other,  the  one  will  communicate  a 
pressure  to  the  other  equal  to  what  is  communicated  to  itself,  and 
the  second  will  communicate  the  pressure  received  to  the  third  or 
anv  solid  body  comin^:  in  contact  with  it,  as  the  interior  surface  of 
a  pipe  or  channel  of  a  stream  ;  and  this  pressure  is  not  only  exerted 
in  the  line  of  its  direction,  for  the  first  particle  pressed  upon  will 
communicate  the  pressure  to  all  the  particles  which  it  touches,  and 
this  law  will  be  enforced  amon^  all  the  particles  in  the  mass. 

The  pressure  of  a  column  of  water  is  as  its  vertical  height  and 
the  area  of  its  base,  or  the  pressure  on  the  area  of  the  base  of  a 
column  of  water  is  as  its  vertical  height.  The  pressure  on  the  base, 
therefore,  is  not  diminished  or  increased  by  reducing  or  increasing 
its  area,  but  the  vertical  height  of  the  column  of  water. 

It  is  this  difference  in  the  pressure  of  water  at  different  depths 
which  suggests  to  us  the  propriety  of  making  embankments  and 
dams  broader  at  the  base  than  at  the  top. 

If  the  column  of  water  presses  horizontally  instead  of  vertically, 
as  in  the  case  of  [)ipcs  and  rivers,  the  pressure  at  the  lowest  end  of 
the  pipe  or  river  will  be  as  the  sine  ot  the  angle  of  its  inclination, 
and  sectional  area  of  its  current.  From  what  has  been  said,  we 
need  hardly  illustrate  this  by  reference  to  the  diagram.  If  5  a  is 
any  pipe  full  of  water,  the  pressure  at  a  is  not  as  the  length  a  6, 
but  the  sine  bf  of  the  angle  b  af^  for  b  fia  equal  to  ff  a,  and  a 
column  of  water  g  a  will  balance  ab  ;  therefore  the  pressure  of  a  & 
is  as  the  sine  of  the  angle  of  its  inclination. 

From  these  two  theorems  we  are  enabled  to  investigate  two 
important  questions  in  practice, — Firsts  The  flowing  of  rivers  into 
pools  in  their  channels,  and  the  manner  in  which  their  velocities 
are  retarded  by  it ;  and  second,  The  flowing  of  one  stream  into 
another. 

First^  If  a  sluice  is  opened,  and  the  stream  rushes  down  a  pre- 
cipitous place  into  a  standing  pool,  the  first  impression  made  upon 
the  eye  is,  that  it  is  driving  the  whole  water  in  the  pool  before  it. 
There  is  something  deceptive  in  this  appearance,  as  in  viewing 
the  waves  of  the  ocean.  If  we  stand  on  the  headland,  we  perceive 
wave  after  wave  rolling  towards  the  shore ;  but  the  fact  is  ima- 
ginary— so  is  it  in  the  case  before  us.  At  first  the  pool  is  not 
prepared  to  receive  the  impulse  of  the  stream,  so  to  speak ;  before 
*  is^so,  its  depth  must  be  increased.     This  accomplislied,  an  equi- 
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librium  will  be  restored,  and  the  motion  of  the  river  will  entirely 
be  subdued.  The  first  effort  on  the  part  of  the  pool  is  to  increase 
its  depth,  and  the  fact  of  the  rising  of  the  water  into  a  wave 
before  the  current  of  the  stream,  is  the  opposing  of  one  force  to 
counteract  another,  by  the  laws  of  the  equal  pressure  of  fluids. 
If  the  sine  of  the  angle  of  inclination  down  which  the  stream 
rushes  into  the  pool  is  four  feet — the  depth  of  the  stream  itself  four 
feet,  and  the  depth  of  the  pool  sixteen  leet  at  the  centre,  and  slop- 
ing towards  its  shores  at  the  above  angle,  then  the  stream  would 
enter  the  pool  with  the  velocity  of  upwards  of  sixteen  feet  per 
second,  ana  a  pressure  equal  to  that  of  a  column  of  water  eight 
feet  high.  To  counteract  such  a  pressure  would  require  a  very 
powerful  opposing  force  :  instead  of  which  the  reverse  is  presented. 
The  pool  is  attacked  on  the  weakest  and  most  defenceless  part.  As 
tlie  stream  penetrates  towards  the  centre,  the  case  is  aifFerent. 
Here  it  is  met  by  an  equal,  nay,  a  superior  foe — a  depth  of  six- 
teen feet  to  eisfht — and  therefore,  before  it  gets  this  length,  its 
velocity  is  wholly  counteracted.  Its  waters  then  rise  to  the  sur- 
face, and  glide  smoothly  to  the  outlet  of  the  pool  on  the  opposite 
side. 

The  phenomenon  is  similar  when  the  stream  falls  into  the  pool 
almost  perpendicularly,  as  may  be  seen  exemplified  by  pouring 
water  into  a  glass.  If  the  stream  strikes  the  bottom  of  the  pool, 
it  will  have  a  tendency  to  increase  its  depth ;  but  here  there  will 
be  a  limit,  beyond  which  no  effect  will  be  produced ;  for  as  the 
pool  increases  in  depth,  its  pressure  upwards  against  the  stream 
will  also  increase,  until  it  wholly  counteracts  its  force. 

It  viewing  the  depth  of  pools,  and  the  natural  dams  thrown 
across  rivers  which  form  them,  we  are  apt  to  associate  both  with 
the  ordinary  state  of  things.  This,  however,  is  not  the  true  posi- 
tion of  affairs.  Were  rivers  not  increased  by  winter  floods,  they 
would  assume  a  very  different  appearance  from  what  they  gene- 
rally do.  It  is  the  heavy  winter  floods  which  confers  upon  them 
those  characteristics  now  under  discussion.  Ten.  or,  what  is  pro- 
bably more  near  the  mark,  twenty  times  the  power  on  such  occasions 
is  brought  to  bear  upon  the  formation  of  the  pool,  and  weir  across  its 
lower  entrance,  than  what  ordinarily  plays  into  it ;  but  the  greater 
"tlie  power  applied  to  produce  an  effect,  the  greater  are  the  means 
exerted  to  counteract  it.  Thus,  nature  in  this  case,  as  in  all 
others,  adapts  herself  to  her  own  necessities ;  for  as  the  work  of 
excavation  goes  on  in  the  bottom,  the  excavated  materials  rear  the 
(lam,  so  that  the  pool  increases  in  depth,  both  upwards  and  down- 
wards, until  it  unally  attains  power  suflScient  to  counterbalance 
the  heaviest  winter  flood. 

But  from  the  continual  and  incessant  operation  of  the  water, 
the  strength  of  safety  dams  are  daily  reduced,  and  hence  the 
changes  which  take  place  in  all  rivers. 

The  power  which  water  possesses  to  scoop  out  pools,  and  forrtt 
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dams,  will  readily  be  perceived  to  be  great,  when  we  consider  the 
fact,  that  stones  are  lighter  in  water  than  in  the  atmosphere,  by 
its  own  weight,  or  the  weight  of  water  displaced  by  the  immersed 
stones,  if  a  cubic  foot  of  water  is  displaced,  the  apparent  dimi- 
nution of'weight  will  be  1000  ounces,  or  about  |  of  the  weight  of 
the  average  kind  of  stones.  When  we  add  to  this  buoyancy  of 
the  stream  its  velocity  under  heavy  floods,  we  have  more  reason 
to  be  surprised  why  greater  effects  are  not  produced  than  what 
there  are,  and  the  fact  can  only  be  accounted  for  by  the  counter- 
acting agency  of  the  deep  safety  pools  already  noticed. 

Second^    The    confluence  of  rivers  present  many   interesting 
phenomena  to  the  mind  of  the  student,  and  to  none  more  than  the 
drainer.  Here  nature  unfolds  her  operations  to  the  naked  eye  with- 
out a  covering,  and  hence  we  have  no  divisions  on  the  subject ;  but 
when  we  come  to  examine  under-drains  in  the  soil,  the  case  is  very 
different.  There  the  candle  is  placed  under  a  bushel :  hence  the  diffi- 
culties experienced  in  discovering  the  light,  and  the  jarring  differ- 
ences amongst  us.     In  nature,  however,  we  find  no  differences  nor 
jarring :    the   same   laws   which  govern   the   motion   of  water, 
operates  in  the  one  case  as  in  the  other.     The  water  in  the  open 
river  is  urged  forward  in  its  course  by  the  same  active    isjenc    as 
the  water  in  the  artificial  drain  under  the  earth'*s  surface.     We 
have  nothing  in  the  one  case  to  accelerate  or  retard  motion  which 
we  have  not  in  the  other.     In  rivers  we  have  seen  that  velocities 
are  greater  in  the  middle  than  at  the  edge,  because  of  the  friction 
against  their  sides.     Particles  of  water  flow  more  freely  among 
each  other   than  when  rubbing  against  any  solid   body.      The 
velocity,  again,  is  greater  towards  the  bottom  than  the  surface, 
because  of  the  difference  of  depth  and  pressure ;  and  we  have  also 
seen,  that  the  whole  velocity  of  the  stream  may  be  counteracted 
by  flowing  into  a  pool,  naturally  formed  in  its  channel.     We  now 
come  to  examine  the  phenomenon  of  two  streams,  the  one  flowing 
into  the  other,  and  we  shall  in  this  case  suppose,  firsts  that  the 
depth  and  velocity  of  each  are  equal,  but  their  volumes  diflereut, 
so  as  to  resemble  a  river  and  its  tributary. 

Were  it  possible  to  suppose  an  example  of  the  one  river  meeting 
the  other  directly  counter  to  the  line  of  its  course,  the  one 
velocity  would  counteract  the  other.  At  the  point  of  contact  a 
ridge  would  bo  formed  like  that  where  rivers  meet  the  tide  of  the 
ocean,  and  the  phenomena  would  be  exactly  sinnlar,  substituting 
the  large  river  for  the  ocean.  If,  again,  we  could  suppose  the 
counter  of  this — the  two  streams  to  flow  directly  in  one  hne — the 
counter  effect  would  be  produced,  the  velocity  of  the  large  stream 
will  be  increased.  If,  however,  we  take  a  mean  between  the  two, 
iud  suppose  the  tributary  falling  into  the  other  at  right  angles  to 
the  line  of  its  course,  then  a  mean  between  the  two  former  effects 
»vill  be  produced,  and  proportionally  greater  or  less,  according  to 
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The  effect  produced  will  only  be  at  the  confiuenee  of  the  two 
streams,  for  tne  waters  of  the  tributary  will  seldom  do  more  thkn 
penetrate  to  the  centre  of  the  other.  Its  pressure  here  will  be 
equally  upwards  against  the  current  of  the  other  as  downwards  in 
the  line  of  its  direction.  This  upward  pressure  will  be  counter- 
balanced by  an  increase  of  the  altitude,  or  tailing  back  of  the 
waters  of  the  main  river.  The  confluence  of  the  two  rivers,  in 
sliort,  will  be  elevated  above  their  natural  level,  so  to  speak,  or 
that  level  which  they  would  have  preserved  had  they  not  come  in 
contact  with  each  other;  consequently,  at  the  point  of  contact,  the 
velocities  of  the  two  will  be  less  than  at  two  points  farther  up 
the  respective  streams.  The  increase  of  depth,  however,  will  have 
a  tendency  to  increase  the  velocity  of  the  main  stream  below  the 
eddies,  and  reverberations  of  the  particles  of  water,  where  it  is 
joined  by  its  tributary. 

If  tlie  tributary  shall  roll  down  gravel,  or  other  material  into 
the  channel  of  the  other,  filling  it  up  so  that  its  breadth  only  is 
increased,  and  not  its  depth,  its  velocity  may  be  less  below  the 
point  of  junction  than  above  it. 

The  phenomena  which  take  place  when  the  velocities  of  the  two 
streams  differ,  are  almost  similar  to  those  when  no  difference 
exist,  especially  if  that  of  the  tributary  is  least.  If  the  velocity 
of  the  tributary  is  the  greatest,  its  waters  will  only  penetrate 
farther  into  the  centre  of  the  main  stream,  and  elevate  the  surface 
at  the  confluence  of  the  two  proportionally  higher. 

The  manner  in  which  the  motion  of  rivers  is  extended  by  the 
action  of  their  tributaries  flowing  into  them,  may  be  seen  exem- 
plified in  the  field  of  the  farmer  any  rainy  day,  where  the  old  sys- 
tem of  furrows  and  gaw-furrows  remain  in  force.  The  gaw-furrows 
here  is  the  river  or  main  drain,  and  the  common  furrows  between 
the  ridges  of  the  field  its  tributaries  ;  and  although  these,  properly 
speaking,  are  artificial  drains,  and  hence  belong  to  a  different  sec- 
tion of  our  subject,  yet,  as  they  partake  something  of  the  natural 
order,  we  shall  include  them  here.  That  the  action  of  the  common 
furrows  playing  into  the  gaw-furrows  retards  the  velocity  of  the 
water  in  the  latter,  is  a  fact  which  we  believe  few  farmers  will 
deny,  and  that  the  causes  which  retard  the  motion  of  the  water 
ill  the  gaw-furrows,  are  those  which  we  have  noticed,  we  are  sure 
will  also  be  accredited.  In  weighing  agricultural  produce,  we  are 
familiar  with  the  fact,  that  two  things  must  be  equal,  the  weights 
in  both  scales,  however  dissimilar  in  appearance  those  thmgs 
may  be  in  other  respects.  Difference  of  opinion  is  here  precluded. 
The  balance  determines  the  question.  In  the  field  we  differ  on 
draining!  Why?  Are  facts  more  excluded  from  our  observa- 
tion Not  in  open  furrows  and  gaw-furrows :  here  facts  are  as 
perceptible  as  in  the  weighing  of  flour  or  other  products  of  the 
farm.  If  the  motion  of  water,  therefore,  is  accelerated  or  retarded 
in   the  furrow,  or  is  different  in  different  furrows,  how   do  we 
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account  for  it!  The  simple  facts  of  the  diflTerences  of  the  length 
of  the  furrows,  and  the  water  playing  from  one  furrow  into  another, 
are  insufficient.  If,  in  weighing  a  stone  of  flour,  we  tlirow  7  lb 
into  the  scale  from  a  distance,  say  in  a  small  bag,  it  will  coanter- 
balance  for  a  time  the  1 4  lb  in  the  opposite  scale.  Now,  we  do 
not  impute  this  to  the  distance  thrown,  or  the  simple  fact  of  it 
having  been  thrown,  but  to  the  "  force."  This  force  is  equivalent 
to  7  lb  or  upwards.  An  equal  force  would  have  been  acquired  if 
the  7  lb  of  flour  in  the  small  bag  had  fallen  freely  from  a  height 
perpendicularly  into  the  scale,  a  force  which  can  be  estimated 
from  the  weight  of  the  falling  body,  and  the  height  fallen,  inde- 
pendently of  the  balance — so  can  the  increase  and  decrease  of  the 
motion  of  water  in  open  furrows  and  gaw-furrows  be  estimated. 
Here  we  stop  for  the  present. 
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The  Chemical  Composition  of  Quinoa  Seed.     By  Dr  Augustus 
VoELCKER,  Professor  of  Chemistry  in  the  Royal  Agricultural 
College,  Cirencester. — The  botanical  name  of  the  plant  from  which 
the  small  and  mealy  quinoa  seeds  are  derived  is   Chenopodium 
Quinoa.    It  belongs  to  the  natural  order  of  the  ChenopodiaceiB,  of 
which  spinach  and  boct  may  be  taken  as  the  more  familiar  repre- 
sentatives.   Cheno|)odium  quinoa,  like  all  chenopodiaceoe,  is  an  ape- 
talous  plant,  with  minute  green  herbaceous  flowers,  appearing  in 
close  clusters  towards  the  ends  of  the  branches.     In  good  lands,  it 
grows  upwards  of  three  feet,  and  produces  small  white  or  dark 
coloured  seeds^,  which,  grountl  down  to  flour,  furnish  a  nutritious 
and  wholesome  article  of  food  to  millions  of  people.     Though  the 
leaves  furnish  a  wholesome  vegetable,  similar   to  spinach,  it  is 
chiefly  on  account  of  the  farinaceous  seed  that  the  plant  is  culti- 
vated in  many  parts  of  South  America.     Before  the  introduction 
of  our  cereals  into  Peru  and  Chili,  the  quinoa  was  much  more 
extensively  cultivated  and  regarded  by  the  Peruvians,  whose  chief 
food  it  formed — of  as  nmch  importance  as  the  potato  or  wheat  to  us, 
or  the  rice  to  the  Indians.    It  is  still  cultivated  in  Peru  and  Chili, 
and  in  other  places  in  South  America,   in  localities  where  wheat, 
barley,  oats,   or  rye  refuse  to  grow.     Meyer,  to  whom  we  are 
indebted  for  the  above  remarks  on  the  quinoa  plant,  in  his  Oeogror 
phy  of  Plants^  p.  iJ()2,  mentions,  that,  over  all  the  plateau  of  Sou- 
thern Peru,  above  the  height  at  which  rye  and  barley  still  ripen, 
the  chenopodium  quinoa  is  the  principal  object  of  agriculture;  and 
that,  on  the  plateau  of  Chuquito,  almost  ]  3,000  feet  high,  vast 
fields  are  quite  covered  with  the  plant,  which,  however,  he  says,  do 
not  give  the  landscape  the  charm  of  our  beautiful  green  corn-fields. 

There  appear  to  exist  several  varieties  of  quinoa  seed,  difl*ering 
m  colour,  size,  and  taste  from  each  other.  The  most  common 
"nd  is  a  ro"'  I  farinaceous,  small  seed,  of  the  size  of  millet,  and 
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possesses  an  agreeable  taste,  and  no  perceptible  smell.  Crushed 
between  stones,  it  is  reduced  to  meal,  whicn  is  used  by  the  Peru- 
vians, boiled  as  soup  or  frumenty,  very  much  in  the  same  way  as 
rice  is  prepared. 

Quinoa  meal  makes  very  good  porridge,  puddings,  and  cakes,  but, 
like  oats,  it  is  unfit  for  the  baking  of  bread. 

Chenopodium  quinoa  is  not  usually  grown  in  this  country ;  but 
as  it  is  an  exceedingly  hardy  plant,  and  furnishes  a  highly  nutri- 
tious seed,  as  1  am  inclined  to  infer  from  the  subjoined  analyses, 
it  might  perhaps,  with  advantage,  bo  planted  in  localities  where 
cereals  and  even  buckwheat  refuse  to  grow.  For  that  reason  I 
tliought  it  not  altogether  superfluous  to  examine  this  seed,  with  a 
view  to  determine  its  nutritive  powers.  I  am  not  aware  of  any 
analysis  of  quinoa  ;  and  as  many  people  in  South  America  are 
chiefly  dependent  on  its  use,  the  subjoined  analysis,  at  all  events, 
1  trust,  will  not  be  altogether  devoid  of  interest. 

I  have  just  mentioned  that  there  are  several  varieties  of  quinoa. 
That  which  I  analysed  was  grown  on  the  estate  of  Mr  Milne,  of 
Milnegraden,  Berwickshire,  who  kindly  furnished  mo  with  the  mate- 
rial for  the  analysis.  In  its  outer  appearance,  this  seed  cannot  be 
distinguished  from  the  common  quinoa;  but  its  taste  being  slightly 
bitter  and  somewhat  acrid,  it  is  called  bitter  quinoa.  The  bitter 
taste,  however,  I  found,  on  experiment,  can  easily  be  removed 
entirely  by  digesting  the  whole  seed  with  a  very  dilute  solution  of 
carbonate  of  soda,  which  dissolves  the  bitter  principle,  the  exact 
chemical  nature  of  which  I  have  not  ascertained.  My  experiments 
load  me  to  regard  the  husk  as  the  seat  of  the  bitter  principle. 

When  perfectly  ripe,  th^  seed  is  easily  reduced  to  powder,  and 
then  furnishes  a  white  meal,  with  a  tinge  of  yellow,  which  possesses 
no  smell,  and  a  slightly  bitter  and  rather  acrid  taste.  Made  into  a 
dough  with  water,  the  mass  is  not  rendered  very  elastic  or  tena* 
cious,  like  wheaten  flour  under  the  same  treatment.  Quinoa  meal, 
in  this  respect,  resembles  oatmeal,  and,  for  that  reason,  it  is  unfit 
for  tiie  making  of  bread.  Gluten,  which  gives  tenacity  and  elasti- 
city to  the  dough  of  wheaten  flour,  is  retained  on  a  piece  of  muslin 
when  the  dough  is  washed  carefully  with  small  portions  of  water 
at  a  time  :  the  dough  made  of  quinoa  meal,  treated  in  the  same 
manner,  leaves  the  impure  husk  of  the  seed  on  the  muslin — ^which 
impure  liusk  is  not  sticky,  as  it  would  be  if  it  contained  much 
gluten  ;  and  it  appears,  therefore,  that  quinoa  seed  contains  but 
little  gluten,  if  any.  If  the  milky  liquid  which  passes  through  the 
muslin,  tied  over  a  glass  beaker,  is  allowed  to  settle  until  all  starch 
has  subsided  at  the  bottom  of  the  vessel,  which  requires  several 
days,  on  account  of  the  small  size  of  the  starch  granules  and  the 
mucilaginous  properties  of  the  liquid^  a  clear,  slightly  yellow  fluid 
is  obtained.  Heated  to  the  boiling  point  of  water,  this  clear  liquid 
deposits  a  few  flakes  of  coagulated  albumen.  These  having  been 
separated  by  means  of  a  filter,  a  few  drops  of  acetic  acid  produce 
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an  abundant,  white,  Yoluminous  precipitate,  showing  the  presence  of 
a  large  quantity  of  soluble  protein  compounds,  analogous,  if  not 
identical,  with  legumin,  or  vegetable  casein.  I  have  not  submitted 
this  substance  to  an  elementary  analysis,  and  only  studied  its 
reactions  with  chemical  re-agents.  These,  however,  distinctly 
proved  that  it  was  identical,  in  this  respect,  with  a  substance, 
obtained  under  the  same  circumstances  from  oats,  to  which  Pro- 
fessor Johnston  has  given  the  name  of  Avenin.  Insoluble  proteiu 
compounds  are  likewise  present  in  quinoa  seed ;  and  their  presence 
is  readily  indicated  by  treating  the  impure  husk  remaining  on  the 
muslin  by  the  washing  process  with  a  dilute  caustic  potash  solu- 
tion, filtration,  and  addition  of  acetic  acid  to  the  clear  solution, 
when  a  white,  flaky  precipitate  will  make  its  appearance.  The 
powdered  seed,  boiled  witli  ether,  furnishes  a  yellowish  ethereal 
solution,  which,  after  the  ether  has  been  distilled  off,  leaves  a  yel- 
low, semi-fluid,  fatty  oil  behind. 

In  the  state  in  which  the  quinoa  seed  was  obtained  for  analysis, 
it  contained  16.01 7  per  cent  of  water. 

My  attention  was  first  directed  to  ascertain  the  nutritive  pro- 
perties of  quinoa  meal.  The  nutritive  qualities  of  farinaceous 
articles  of  food  are  usually  and  best  determined  by  ascertaining 
the  quantity  of  nitrogen,  and  calculating  the  amount  of  proteiu 
compounds,  on  which  their  nutritive  value  chiefly  depends,  by 
multiplying  the  percentage  of  nitrogen  obtained  by  combustion 
with  6^.  I  shall  therefore,  in  the  first  place,  state  the  results  of 
two  nitrogen  determinations  : — 

Fint  ScoODQ 

Percentage  of  nitrogen  in  the  whole  seed  in  its  nataral  Exiwrimtnt    bporiuNDt 

state,  (containing  16.017  of  water,)    .  .  .  3.19  2.95 

Equal  to  protein  compounds,  .  .  .  19.93  18.44 

Average  percentage  of  nitrogen,  ....  8.07 

£kiual  to  protein  compounds,     .  .  .  .  .19.18 

Quinoa  seed,  dried  at  21 2**  Fah.,  thus  will  contain  in  100  parts, — 

Firit              Second  a--«-- 

Experiment.  Experiment.  "^^""^ 

Nitrogen,           .....            3.80              3.52  3.88 

Equal  to  protein  compounds,    .            .            .          23.75           22.00  22.87 

These  two  determinations  correspond  well  with  each  other — ^the 
differences  not  being  larger  than  those  usually  obtained  in  esti- 
mating the  proportion  of  nitrogen  in  similar  substances. 

In  the  following  table,  the  composition  of  the  seed  in  its  natural 
state,  and  dried  at  212°,  is  represented: — 


Gftlcokteddry. 

Water,    ..... 

• 

16.01 

— — 

Starch,    ..... 

• 

38.72 

46.10 

Sugar  and  cztractiye  matters,    . 

« 

5.12 

6.10 

Gum,       ..... 

• 

3.94 

4.60 

Oil, 

« 

4.81     . 

5.74 

Casein,  and  a  little  soluble  albumen, 

• 

7.47 

8.91 

isoluble  albumen,  and  other  protein  con 

ipounds, 

11.71 

1S.95 

Vegetable  fibre,  (husk,) 

. 

7.99 

9.53 

norganic  matter,  (ash,) 

• 

4.2S 

5.05 

100.00  99J9B 
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On  burning  the  seed,  a  white,  very  fusible,  and  hygroscopic 
ash  is  obtained,  which,  on  analysis,  was  found  to  consist,  in  100 
parts,  after  deducting  9.74  sand, — r 


Potash, 

•            •            • 

33.18 

36.76 

Chloride  of  sodium, 

•.                ^                • 

1.19 

1.31 

Lime,           .             , 

•                 s                 ^ 

2.22 

2.45 

Magnesia, 

12.39 

13.61 

Oxide  of  iron, 

1.61 

1.78 

Phosphoric  acid, 

35.20 

38.99 

Sulphuric  acid. 

3.04 

3.86 

Silicic  acid, 

1.98 

2.19 

Sand, 

a  Uttle. 

Charcoal,     .            .            .            , 

s                • 

9.74 

— 

100.55 

Percentaqb  of  Ash. 

First  Second 

Percentage  of  ash  in  seed,  containing  Experiment    Experiment 

16.017  per  cent  of  water,         .  .  4.27  4.19 

Percentage  of  ash  in  seed,  dried  at  212"*  F.,         5.10  4.99 


100.45 


Arerage. 

4.23 
5.05 


The  above  analyses  suggest  the  following  observations  : — 

1°.  The  proportion  of  protein  compounds  in  quinoa  seed  is  larger 
than  in  most  cereals  and  starchy  vegetable  products.  So  far  as 
tlie  nutritive  value  of  an  article  of  food  is  dependent  on  this  im- 
portant class  of  bodies,  quinoa  meal  deserves  the  preference  before 
rye,  barley,  rice,  Indian-corn,  plaintain,  and  potato,  and  is  not 
inferior  to  the  best  samples  of  wheat  and  oats. 

2°.  Quinoa  seed  approaches  nearest  in  its  composition  to  oats, 
Avith  which  it  has  likewise,  in  common,  that  it  xorms  almost  the 
only  food  of  many  people.  This  fact  alone  is  sufficient  to  show 
that  quinoa  must  contain  everything  requisite  to  support  animal 
life  in  a  healthy  condition.  The  percentage  of  protein  compounds 
in  quinoa  seed,  on  which  the  sustenance  of  the  muscles  is  supposed 
chiefly  to  depend,  is  even  larger  than  in  oats.  The  nature  of  the 
|)rotein  compounds  in  quinoa  is  analogous,  if  not  identical,  with 
those  in  oats.  Both  contain,  comparatively  speaking,  a  large 
quantity  of  oil ;  and  finally,  the  composition  of  the  ashes  of  quinoa 
and  oats  shows  a  certain  similarity, 

.3°.  In  so  far  as  the  supply  of  those  mineral  ingredients  is  con- 
cerned by  which  the  body  is  supported,  quinoa  seed  must  be 
regarded  as  eminently  fitted  to  sustain  the  strength  of  the  human 
fianie.  The  ash  is  rich  in  phosphoric  acid  and  potash,  and,  like 
many  seeds,  more  particularly  farinaceous  seeds,  it  contains  a 
large  proportion  of  phosphate  of  magnesia.  Though  exhibiting  a 
ireneral  similarity  with  the  ash  of  cereals,  the  above,  numbers  show 
that  the  ash  of  quinoa  approaches  still  closer  that  of  pease  and 
beans. 


Coal-ashes  —  Wood-ashes  —  and     Soot,        By     J.     Towers, 
M.R.A.S.E.— It  has  been  stated  to  the  efiect  that  no  man  is  too 
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wise  to  learn,  and  that  however  instructed  he  may  be  "  in  all 
knowledge,"  ho  may  yet  acquire  further  instruction  from  the  con- 
versation even  of  the  rudely  illiterate. 

The  subject  of  the  present  notice  has  been  suggested  by  the 
perusal  of  an  article  in  rfo.  16  of  that  estimable  weekly  periodical 
Household  Words^  conducted  by  Charles  Dickens,  entitled  "  Dust, 
or  Ugliness  Kedcemed."  They  who  remember  what  the  Loudon 
mounds  of  dust  and  ashes  really  were  some  thirty  years  ago,  can 
well  appreciate  the  facts  detailed  by  the  writer,  and  recall  their 
features  to  recollection — "  familiar,"  indeed,  as  "  household  words.^ 
I  well  remember,  oven  from  childhood,  that  vast  mound  which 
occupied  the  angle  (long  ago  built  over)  between  the  termination 
of  Grray''s  Inn  Lane  and  the  Now  Road — it  might,  for  aught  I 
know,  have  been  tho  identical  mass  to  which  tho  paper  in  question 
makes  allusion;  but,  bo  that  as  it  may,  without  dfwelling  longer 
upon  authority,  1  take  tho  liberty  to  extract  so  much  of  the  article 
on  Dust  as  I  found  not  only  to  bear  upon  agriculture,  but  to  favour 
the  opportunity  of  introducing  some  remarks  which  are  pertinent 
to  the  objects  f  now  have  in  view. 

As  coal-soot  is  one  of  the  ingredients  which  enters  into  tho 
components  of  the  dust- heap,  the  writer  very  appositely  introduced 
tiie  following  observations  : — 

When  soot  is  first  collected  it  is  called  '*  rough  soot,"  which,  being  sifted,  is  then 
called  *'  fine  80ot,"  and  is  sold  to  farmers  for  manuring,  and  preserving  wheat  uid  tu^ 
nips.  This  is  more  particularly  used  in  Herefordshire,  (query  Herts)  Bedfordshire, 
Essex,  &c.  It  is  rather  a  costly  article,  being  5d.  per  bushel.  One  contractor  sells 
annually  as  much  us  three  thousand  bu.shcls;  and  he  gives  it  as  his  opinion  that  there 
must  be,  at  least,  one  hundred  and  fifty  times  this  quantity  (450,000  bushels  per 
annum)  sold  in  London.  Farmer  Smutwise  of  Bradford  disCinctly  asserts  that  the 
price  of  the  soot  he  uses  on  his  land  is  returned  to  him  in  the  straw^  with  improve- 
ment also  to  the  grain.    And  we  believe  him. 

Lime  is  used  to  dilute  soot  when  employed  as  a  manure.  (N.B.  This  is  bad 
chemistry,  whether  the  remark  applies  to  the  farmer  or  the  writer,  because  either 
quick  or  slaked  lime  would  inevitably  decompose  the  neutral  salts  of  ammonia  with 
which  coal-soot  abounds,  by  attracting  the  acid  they  contain,  and  liberating  the 
gaseous  pure  ammonhi,  which  would  then  pass  into  the  atmosphere.)  Using  it  pure 
will  keep  off  snails,  slugs,  and  caterpillars,  from  pease  and  various  other  vegetables, 
aM  also  from  dahlias  just  shooting  up,  and  other  flowers;  but  we  regret  to  add,  that 
we  have  sometimes  known  it  kill,  or  bum  up  the  things  it  was  intended  to  preserve 
from  unlawful  eating.  In  short,  it  is  by  no  means  so  safe  to  use  for  any  purpose  of 
garden  manure  as  fire-cinders  and  wood-ashes,  which  are  good  for  almost  any  kind 
of  produce,  whether  turnips  or  roses.  Indeed,  we  should  like  to  have  one-fourth  or 
fifth  part  of  our  garden-beds  composed  of  excellent  stuff  of  this  kind. 

Thus  far  our  text,  wliicli  may  admit  of  the  following  comment: — 
The  ashes  wliich  constitute  the  dust-heap  are  obtained  chiefly  from 
tlie  combustion  of  sea-board,  or  land  mineral  coals,  and  they  are 
I'ound  to  amount  to  about  from  2  to  o  per  cent,  in  round  numbers, 
of  the  original  weight  of  tho  coal.  The  constituents  of  these  ashea 
vary  considerably ;  but  all,  1  believe,  abound  with  fine  silex,  com- 
^'ned  with  alumina,  and  a  very  small  proportion  of  alkaline  salts, 
••*  small  as  ticarcely  to  effervesce  witn  tolerably  strong  muriatie 
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acid.*  Coal  allies,  therefore,  rank  very  low  as  a  chemical  meiiora- 
tor  of  earths  and  soils ;  hut  applied  as  a  mechanical  agent,  they 
liavc  been  proved  to  be  one  of  the  best  materials  which  we  possess 
to  break  up,  and  permanently  improve  the  texture  of  stiff  binding 
clayey  earths.  1  know  a  large  garden  in  Buckinghamshire,  the 
staple  of  which  was  so  heavy  and  clodding  after  rain,  that  it 
resisted  every  application  of  common  sharp  sand.  At  length  a 
great  bulk  of  sea-coal  ashes  was  added,  and  trenched  in  deeply, 
and  from  that  time  the  garden  became  manageable  and  fertile. 
I'iie  gardener,  well  known  to  me,  had  been  concerned  in  the  opera- 
tion ;  twenty  years  liad  then  elapsed,  (he  remained  in  his  situation 
nl)f)ve  thirty  years,)  and  the  texture  of  the  land  never  deteriorated. 
Wood-ashes,  liowevcr  they  may  vary  in  their  chemical  constituents, 
are  a  very  different  thing.  Let  us  cite  the  authority  of  Liebig's 
Cliemistry,  where,  at  page  183,  edition  1847,  we  read  that — 

Wood-ashos  lixiviated  with  cold  water  contained  silicate  of  potash  in  exactly  the 
same  proportion  as  straw,  (10  of  silica  acid  +  potassa,)  and  that,  in  addition  to  this 
salt,  it  contains  considerable  quantities  of  phosphates.  .  .  With  every  100  pounds 
of  lixiviated  a^hes  of  the  beech,  we  furnish  to  the  soil  as  much  phosphates  as  are  con- 
t.'iinod  in  4()0  lb.  of  fresh  human  excrements.  According  to  the  analysis  of  Saussare, 
1 00  parts  of  the  ashes  of  wheat  grain  contain  32  parts  soluble,  and  44.5  parts  insoluble 
— altogetlier  76.5  parts  of  phosphates.  The  ashes  of  wheat-straw  contain,  in  aU, 
1 1.5  per  cent  of  phosphates.  Thus,  with  every  100  lb.  of  the  ashes  of  beech,  we  fur- 
nish to  tlie  field  phosphoric  acid  sufficient  for  the  production  of  4000  lb.  of  straw,  or 
fur  2000  lb.  of  the  grains  of  wheat,  calculating  the  ashes  of  the  former  at  4  per  cent, 
and  those  of  the  latter  at  1.3  per  cent,  according  to  Saussure. 

It  lias  been  observed  that  wood-ashes,  however  valuable  as  being 
rich  in  alkaline  and  cretaceous  salts,  can  in  no  case  be  depended 
vpon  ichere  the  soil  is  poor  in^  and  requires  organic  manure. 

Tlius,  upon  poor  grass-lands  newly  broken  up,  their  use  is  markedly  beneficial  in 
improving  the  yield  of  grain,  and  promoting  the  cultivation  of  the  turnip.  In  this 
case,  ashes  restore  the  balance  between  the  minercd  and  organic  constituents  of  the 
soil;  and,  by  furnishing  a  more  liberal  supply  of  the  former,  they  enable  a  plant  to 
use  more  freely  the  organic  elements  )|vhicn  are  always  in  excess  in  a  soil  under  this 
cultivation.  It  is  also  conjectured  that,  by  their  carbonaceout  elements  and  gypsum, 
tliey  absorb  or  fix  the  volatile  ammonia  that  is  present  during  the  rapid  decay  of  the 
vegetable  matter. 

AMiile  some  persons  advocate  the  utility  of  wood  and  other  vege- 
table ashes,  others  stoutly  contest  their  availability,  and  assert  the 
folly  of  submitting  any  vegetable  substances  to  combustion.  Let 
us,  then,  without  pretending  to  enter  into  the  minutiae  of  chemical 
analysis,  appeal  to  plain  matter-of-fact  in  the  simplest  mode  of 
expression.  It  is  well  known  that  the  forests  of  America  and  the 
north  of  Europe  yield  the  vast  amount  of  pot  and  pearl  ashes 
intioduced  by  commerce.       These  alkalies,  in  their  caustic  and 

*  Since  the  text  was  written,  the  following  analysis  of  Wallsend  Elgin  coal  has 

met  my  eye  : — 

Alumina,  Sulphuric     Pbotphoric 

Silica,      or  oxide  of  iron.        Lime.         Bfagnesla.  acid.  add. 

Percent     61.66  24.42  2.62  1.73  3.38  1.18 

The  two  acids  were,  of  course,  in  combination  with  the  lime  and  magnesia.  , 


512  THE  farmers'  note-book.— no.  XXIX. 

mild  state,  are  obtained  by  the  combustion  of  wood,  and  the  subse- 
quent lixiviation  of  the  wood-ashes  so  produced.  They  did  not, 
however,  exist  simply  as  such  in  the  juices  of  the  trees  while  living 
and  growing,  but  ni  a  state  of  chemical  union  with  some  organic 
acid.  Now,  to  familiarly  verify  the  fact,  take,  we  will  say,  any 
convenient  quantity  (1  oz.  will  do,  more  or  less)  of  the  white  wood- 
ash  of  the  bread  oven,  and  pour  over  it  in  a  cup  boiling  clear  rain 
water,  sufficient  to  cover  the  ash,  stirring  with  a  strip  of  glass  two 
or  three  times,  while  standing  for  ten  minutes  on  the  hob  of  a 
grate,  then  transfer  it  to  a  white  paper  filter,  in  a  glass  or  wedge- 
wood  funnel,  and  receive  the  droppmgs  in  a  tumbler-glass,  adding 
at  times  small  quantities  of  fresh  warm  rain  or  distilled  water,  till 
the  drops  fall  without  perceptible  salt  taste.  A  strip  of  yellow 
turmeric  paper  dipped  into  the  liquid  will  instantly  acquire  a 
dingy  red,  proving  the  presence  of  a  vegetable  alkali,  which  bas 
been  extracted  from  the  wood-ash  by  lixiviation.  If  the  clear 
liquid  be  exposed  to  a  gentle  steady  heat,  in  a  place  where  no  dust 
or  extraneous  matter  can  enter  it,  till  all  its  water  is  driven  off, 
the  saline  matter  will  remain  in  a  solid  form,  and  its  weight  can 
then  be  ascertained.  Thus  an  approximative  estimate  of  the  pro- 
portion of  alkaline  matter  contamed  in  any  given  weight  of  ashes 
can  be  formed.  But  in  addition  to  the  salts  thus  soluble  in  water 
only,  a  quantity  of  cretaceous  matter  will  be  detected  by  treating 
a  given  weight  of  tlie  ashes  with  dilute  muriatic  (hydro -chloric) 
acid,  3  parts  of  rain-water  to  one  of  the  strong  acid,  till  hissing  cease. 
The  fluid  is  then  to  be  passed  through  a  filter,  and  the  matter  not 
dissolved  (which  is  chiefly  silicioussand,)  washed  till  the  drops  fall 
without  any  perceptible  taste.  By  adding  a  solution  of  carbonate 
of  potash  to  the  strained  fluid  drop  by  drop,  carbonate  of  lime  will 
fall,  and  can  be  washed,  dried,  and  wci^ned.  Again,  if,  before 
using  the  carbonate  of  potash,  tlie  clear  liquid  be  tested  by  a  few 
drops  of  watery  solution  of  prussiate  of  potassa,  (ferro  cyanide  of 
potassium,)  a  blue  tint  of  considerable  intensity  will  be  obtained, 
proving  the  existence  of  iron  in  the  ashes.  Experiments  so  con- 
ducted can  have  no  pretensions  to  chemical  refinement,  but  they 
are  still  very  useful,  not  only  by  exhibiting  in  the  rough  some  of 
the  elements  which  must  have  been  present,  but  also  By  proving 
to  demonstration  the  real  value  and  importance  of  a  science  which 
alone  is  competent  to  reveal  and  accurately  calculate  the  quality 
and  quantity  of  those  secret  and  heretofore  concealed  matters, 
which  contribute  to  the  fertility  of  arable  grass  and  garden 
lands. 

But  here  the  vexed  question  presents  itself — Does  the  process 
of  combustion  by  which  wood,  vegetable  matter,  bog-peat,  &c.,  are 
reduced  to  ashes  in  any  way,  yield  fertilisers  to  the  laud!  I  know 
*^»at  many  have,  or  had,  an  insurmountable  objection  to  it,  on  the 
;.ound  that  every  element  required  by  vegetables  is,  and  would  be, 
'    'irned  to  the  earth  by  incorporating  with  such  matters  in  a 
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state  of  fermentation — or,  indeed,  as  green  manure.  It  must  be 
ceded  that  potash,  soda,  lime,  oxide  of  iron,  or  atiy  other  inorganic 
iiiineral  matters,  are  never  found  in  the  juices  or  tissues  of  the 
living  plant;  there  ^Ae^  are,  however,  but  always  in  a  state  of 
combination,  as  before  observed,  produced  by  vital  electric  action. 
By  combustion  there  is  a  loss  of  all  the  organic  portions  of  vege- 
table or  animal  substances,  and  even  during  the  fermentive  putre- 
faction of  the  dung-heap — which  is,  in  fact,  a  gradual  process  of 
combustion — a  considerable  loss  of  substance  is  incurred ;  still, 
however,  the  matter  which  is  the  base  of  humiLS  remains  in  the 
heap  of  spit-dung ;  and  humus,  it  is  acknowleds^ed  by  all,  is  re- 
quired to  be  present  in  every  fertile  soil.  Much,  therefore, 
remains  to  be  said  on  both  sides,  yet  we  may  be  quite  sure  that,  as 
lime  is  useful  in  reclaiming  peat-bogs,  in  the  correction  of  acidity 
wherever  it  exists,  and  in  neutralising  an  excess  of  humic  acid  in 
garden  ground  glutted  with  over-manuring,  so  the  ashes  of  burnt 
vegetable  matter,  being  rich  in  alkalies,  must  act  remedially  in  all 
acid  soils.  And  they  also  are  inimical  to  molluscous  insects,  though 
not  to  the  same  extent  as  air-slaked  lime.  I  will  venture  to  adduce 
the  following  analogical  argument  in  their  favour.  Guano,  if  pure, 
abounds  with  soluble  neutral  salts,  sulphates,  muriates,  phosphates 
of  ammonia,  potash,  and  soda ;  its  chief  components  in  bulk  con- 
.si;!;ts  of  bones,  reduced  to  the  fiuest  state  of  division,  and  of  a 
varyini]^  quantity  of  organic  matter  capable  of  yielding  ammonia. 
Now  if  those  soluble  neutral  salts,  produced  in  the  bodies  of  sea- 
fowl  by  vital  chemistry,  are  proved  to  be  advantageous  to  the  farm, 
if  used  with  judgment  and  moderation,  can  we  doubt  that  the 
carbonated  salts  of  potash  and  lime,  educed  by  the  action  of  fire  in 
vegetable  ashes,  may  be  used  with  safety  and  advantage  wherever 
land  is  rich  in  decayed  vegetable  earth  and  humus?  I  now  come 
to  tlie  consideration  of  another  product  gf  combustion — the  soot  of 
coal. 

The  analysis  of  soot  does  not  appear  to  have  been  actually  made; 
nevertheless,  a  sufficiently  near  estimate  of  its  valuable  properties 
may  be  formed.  "  It  contains  substances  derived  from  animal 
matters — also  sulphate  and  hydrochlorate  of  ammonia,  and  has 
been  used  for  the  preparation  of  the  carbofuxte  of  that  alkali.  What 
water  it  yields  it  yields  a  brown  bitter  extract,  and  it  contains  an 
empyreumatic  oil ;  but  its  chief  basis  is  charcoal.""  So  far  one 
account,  which  is  evidently  taken  from  Davy^s  Sisrth  Lecture^  (p. 
278,  4th  edition,)  where  that  chemist  further  said,  "that  the  char- 
coal, or  carbon,  exists  in  a  state  in  which  it  is  capable  of  being 
rendered  soluble  by  the  action  of  oxygen  and  water.  This  manure 
is  well  fitted  to  be  used  in  the  dry  state,  thrown  into  the  ground 
witli  the  seeds,  and  requires  no  preparation.'*'  Before  I  oner  any 
remarks,  it  may  be  instructive  to  copy  the  results  of  a  minute 
analysis,  by  Braconuot,  of  wood  soot^  from  which  a  comparison  can 
be  formed. 
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Far  cent. 

Ulmin  a  hydrocarbon,  not  well  defined,          .           .  30.10 

Azotised  matter,         .....  20.00 

Carbonate  of  lime,  and  traces  of  carbonate  of  magnesia,  14.66 

Water,            ......  12.50 

Acetate  of  lime,          .....  5.65 

Sulphate  of  lime,         .....  5.00 

Acetate  of  potash,       .  .  .  .  .4.10 

Carbonaceous  matter,  not  soluble  in  alkalies,             .  8.85 

Ferruginous  phosphate  of  lime,           .            .            .  1.50 

Silica,              ......  0.95 

Acetate  of  magnesia,              ....  0.58 

Asbolin,  a  peculiar  acid  and  bitter  principle,              .  0.50 

Chloride  of  potassium,            ....  0.86 

Acetate  of  ammonia,              ....  0.20 


100.00 
A  difference  of  opinion  has  prevailed  concerning  ulmin — a  sub- 
stance which  is  derived,  it  appears,  from  ulmus^  the  elm — and  also 
can  bo  obtained  by  digesting  old  garden  mould  in  potassa  liquor, 
subsequently  precipitating  the  brown  matter  by  diluted  muriatic 
acid.  It  is  a  very  doubtful  product.  It  differs  little,  perhaps, 
from  kumic  acid;  and  if  so,  the  lime  test  would  produce  an  inscl' 
uhle  precipitate.  Coal  soot,  it  will  be  seen,  contains  a  much  greater 
proportion  of  fine  carbon,  and  of  anmioniacalsalts;  which  latter,  I 
presume,  consist  chiefly  of  the  sulphate^  as  coals  ahound  in  sulphur, 
and  sulphuric  acid  must  result  from  their  combustion.  This 
would  combine  with  the  ammoniacal  gas,  produced  by  the  union 
of  nitrogen  and  hydrogen  gases,  at  the  moment  of  their  several 
developments  ;  and  thus  we  can  account  for  tho  chemical  elements 
detected  in  coal  soot. 

Every  farmer  of  observation,  who  is  experienced  in  the  nso  of 
soot,  may  bo  acquainted  with  its  utility  as  dress  for  most  grass 
pastures,  whore,  independent  of  its  agency  as  a  carbonous  manure, 
it  is  inimical  to  the  spread  and  growth  of  mosses ;  but  there  are 
some  who,  perhaps,  are  not  aware  of  the  great  extent  to  which  it 
has  been  profitably  employed  in  Gloucestershire,  not  very  remote 
from  the  city  of  Bristol,  where  so  much  coal  soot  is  produced  from 
the  quantities  of  Welsh  and  Forest  of  Dean  coal  there  consumed. 
Some  vears  a<jo  Mr  John  Morton,  the  noted  author  of  a  Treatise 
on  Soihy  and  father  to  Mr  John  Charles  Morton  of  Whitfield 
Farm,  wrote  an  article  for  the  Journal  of  the  Royal  Agricultural 
fiiociety^  (No.  41,  vol.  i.  part  4,  p.  388,)  entitled  "  The  mode  of  cul- 
tivation adopted  on  Stinchcombe  Farm,  by  Mr  Dimmery ;"  and  I 
wish  that  every  inquiring  farmer  in  the  United  Kingdom  could  find 
an  opportunity  to  study  that  excellent  and  most  instructive  con- 
densation of  judicious  |)racticG.  The  farm  consisted  of  about  200 
'lores  of  arable  land,  and  is  distant  from  Bristol  about  25  miles, 
nul  from  Gloucester  about  16  miles. 

Vs  it  is  my  present  object  to  notice  exclusively  the  use  and 

•  intages  of  coal  soot,  I  can  draw  but  little  upon  the  fund  of 
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Icnowledgo  which  the  article  comprises.     Still,  however,  as  the 

production  of  the  larj^est  crop  of  potatoes,  at  the  least  possible 

expense,  was  the  principal  object  of  the  farm,  Mr  Dimmery  found 

Lis  adopted  course  of  cropping,  after  the  experience  of  40  years,  to 

be  tlie   best  adapted  for  its  attainment.     Now,  then,  it  will  be 

made  to  appear  that  coal  soot  formed  the  basis  of  this  entire  suc- 

cissfal  course  of  agriculture,  and,  therefore,  I  come  at  once  to  the 

mode  of  its  application,  after  remarking,  on  the  authority  of  Mr 

Morton,  that  the  soil  of  the  upper  part,  next  a  hill,  upon  a  terrace 

about  150  feet  above  the  Severn — 

Is  composed  of  the  debris  of  the  oolitic  rock,  and  is  a  dry  grayel  of  little  value; 
but  tluit  uU  below  this,  on  the  low  terrace,  is  of  a  good  friable  texture,  partaking  of 
tlie  nature  of  tlie  subsoil,  or  lower  oolite  on  which  it  rests,  and  is  well  calculated  for 
barley  and  oats  ;  it  is  neither  too  strong  and  adhesive  for  turnips  and  potatoes,  nor 
too  light  and  soft  fur  wheat,  under  proper  culture.  The  first  year  turnips  are  taken, 
tlie  second  year  potatoes,  the  third  and  last  year  wheat.  About  one- third  of  the 
^vlleat  stubble  is  sown  to  winter- vetches,  which  are  eaten  off  the  ground  by  sheep; 
and  as  the  ground  is  cleared,  it  is  prepared  for  a  late  crop  of  turnips,  so  iha,t  the 
whole  of  the  land  which  was  wheat  is  sown  to  turnips  the  follov^ing  year.  The 
turnips  are  all  consumed  by  sheep  folded  on  the  ground.  After  the  turnips,  potatoes 
are  planted  on  the  whole  the  next  year.  The  land  is  always  kept  in  the  best  state 
of  culture,  ami  its  productive  power  is  never  diminished  by  any  of  the  crops  which  are 
t:iken. 

It  will  be  remembered  that  the  potato  disease  had  not  commenced, 
as  an  epidemic,  when  Mr  Morton''s  history  of  the  Stinchcombe 
process  was  printed,  and  therefore  no  argument  can  be  drawn  from 
it  of  the  protective  power  of  soot;  but  if  positive  evidence  be 
wanting:,  yet  we  learn  the  one  great  negative  fact — viz.  that,  during 
a  routine  of  40  years,  success  had  always  resulted  from  Mr  Dim- 
mcry's  application  of  soot;  and  the  mode  of  this  application  we 
HOW  atteinj)t  to  clearly  explain. 

After  the  sheep  have  consumed  the  turnips  off  a  considerable  part  of  a  field,  the 
land  is  ploughed  to  cover  the  manure  dropped  by  the  sheep,  aiid  left  thus  till  March. 
Heavy  drags,  loaded  with  blocks  of  wood,  and  worked  with  six  oxen,  then  go 
over  the  land  twice  to  a  place,  traversing  the  whole  furrowed  slice :  it  is  then  rolled 
Avith  a  heavy  roller,  to  bruise  all  the  lumps  brought  up  by  the  drags;  after  which  it 
is  again  dragged  in  an  opposite  direction  ;  and  if  the  land  works  well,  it  will  do 
tor  planting  after  being  again  rolled.  The  operation  of  planting  begins  about  the 
'joth  of  April  for  the  early,  and  the  20th  of  May  for  the  late  sorts,  the  ground  being 
previously  well  pulverised  and  loosened  to  the  depth  it  has  been  ploughed.  (I 
notice  these  dates  of  planting  verbatim,  as  experience  had  proved  that  for  the  pre- 
vious 40  years,  and  to  the  year  1840,  no  epidemic  disease  had  made  its  appearance.) 

The  ridges  are  a  perch  wide,  and  the  drills  are  made  across 

tliein  by  a  heavy  triangular  hoe,  about  4  lb.  in  weight,  with  a  2^ 

feet  long  handle — the  man  moving  backward,  drawing  the  earth 

and  the  hoe  with  him.     These  drills  are  22  inches  asunder.     Bc- 

inir  thus  formed — 

A  man  follows  with  a  basket  of  soot,  and  sows  it  in  the  bottom  and  sides  of  the 
drills  with  the  hand,  walking  up  the  middle  of  the  ridge,  and  throwing  a  handfbl  of 
the  soot,  first  on  the  right  and  then  on  the  left,  at  the  rate  of  about  25  bushels  to 
the  acre.  The  potato  sets  are  then  planted  by  women  and  boys,  in  the  bottom  of 
the  drills,  10  inches  apart;  and  as  the  seed  is  deposited  a  man  follows  with  a  hoe, 
about  8  inches  wide,  and  covers  the  seed  by  drawing  the  earth  from  the  space  be- 
tween the  drills,  covering  the  potatoes  which  are  planted  by  raising  the  earth  higher 
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over  them  thaa  it  is  between  them.  By  this  mode  it  will  be  parMiTed  tlut  Um 
wliole  of  the  soot  does  not  come  in  contact  with  the  seed,  bat  li  so  placed  aa  to  pn 
uuurishment  to  the  young  roots. — P.  894. 

Tlie  average  crop  may  bo  stated  at  60  sacka,  of  280  lb.  per 
acre,  of  good  eatable  potatoes,  varying  upwards,  according  to  the 
varieties,  to  70  and  80  sacks — all  eataole.  Bat  these  products, 
even  at  the  highest,  fall  far  short  of  the  estimate  made  by  the  late 
Mr  Knight  of  Downton,  namely,  of  from  600  to  700  bushels, 
80  lb.  each,  per  acre.  That  horticulturist,  however,  too  frequently 
drew  averages  from  the  yield  of  small  plots.  Few  farmers  have 
been  able  to  obtain  20  ton  crops  per  acre  from  their  broad  lands. 

Wheat     follows    potatoes,    according    to    Mr    Morton,   who 
says — 

The  expense  of  preparing  the  land  for  this  crop  is  only  onoe  plongliing,  4  busheli 
of  seed,  (! !)  and  12s.  to  15s.  worth  of  soot,  (24  to  30  bashelsO  bo  that  in  the  ■yitem 
adopted  on  this  farm,  the  crop  of  wheat — which  farmers  in  general  reekon  the  moat 
valuable  of  all  their  produce,  and  for  which  all  their  preTious  coarse  la  only  a  prs- 
paration — really  costs  Mr  Dimmery  nothing,  nor  is  he  in  any  anxiety  about  the  pre- 
]>aration.  The  crop  of  potatoes  was  his  principal  object,  and  by  the  mode  of  tillage 
adopted,  the  land  was  left  in  the  best  state  for  receiring  the  seed.  On  the  sabjeet 
of  soot,  which  ultimately  had  become  the  farmer's  staple  manure,  Mr  Morton  sutM 
that  on  this  farm  the  quantity  U8ed  was  upwards  of  3000  bushels  a-year,  one  half  of 
which  is  applied  to  the  potato,  and  the  other  to  the  wheat  crop;  it  is  seldom  that  it 
is  applied  to  the  whole  extent  of  cither  of  these  crops,  bat  whereyer  it  is  thought  ths 
application  would  be  advantageous,  the  expense  is  never  saTed.  We  hare  never  been 
able  to  obtain  from  Mr  Dimmery  any  idea  how  the  soot  acts  in  producing  such 
effects  as  it  evidently  does  both  on  the  potato  and  the  wheat  crop.  The  effect  is 
particularly  evident  on  the  wheat;  for,  however  sickly  it  looks  in  the  spring,  its 
colour,  and  the  vigour  of  its  growth,  are  changed  in  a  few  days  after  the  aoot  has 
been  applied. — P.  399. 

In  1840,  analytic-cultural  chemistry  had  effected  little:  ten 
Years  have  witnessed  some  advances.  The  agencies  of  nitrogen, 
of  the  pliosphates,  of  lime  and  silica,  are  better  understood,  and 
more  minutely  appreciated;  but  still,  much  is  in  arrear;  and 
nntil  the  land,  as  a  staple,  be  thoroughly  known,  the  chemistry  of 
the  laboratory  must  be  at  fault. 

Exp€riment:S  on  Dibbllnq  Wlieat^  against  aotoinq  it  in  rotes  and 
broadcast.  By  Mr  Hay  of*  Whiterigir,  Roxburghshire. — The  state- 
ments which  have  cat  times  appeared  before  the  public  rej^rdiug  the 
;;reat  saving,  as  woU  as  the  greater  produce  to  be  obtained  by 
the  thin  seeding  of  gr<iin  crops,  has  induced  me  to  try  whether,  in 
the  northern  part  of  the  kingdom,  crops  could  be  raised  to  equal 
those  which  our  English  brethren  have  been  in  the  habit  of 
raising  by  means  of  the  dibbling  machine. 

Two  years  ago  1  found  that  as  good  a  crop  of  wheat  could  be 

raised,  by  sowing,  upon  bare  fallow,  the  small  quantity  of  one 

bushel  per  acre,  as  could  be  raised  by  the  more' lavish  expenditure 

f  three  bu.**hels  per  acre,  which  is  the  usual  quantity  of  seed  sown 

1  th^s  neighbourhood.      This  year,  owing  to  the  land  being  not 

i»     nry  poor,  but  a  wet  cold  clay  with  tilly  retentive  subsoil,  I 
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was  induced  to  sow  at  the  rate  of  nearly  two  bushels  per  acre ;  but 
the  land  having  been  manured  with  Edinburgh  manure  at  the  rate 
of  14  tons  per  acre,  the  crop  was  much  too  thick  ;  indeed  so  much 
so,  that  it  had  to  be  harrowed  with  a  double  turn  of  the  heavy 
brake- harrows  in  the  spring,  to  take  out  as  much  as  possible  of  the 
superfluous  plants.  And  notwithstanding  that  the  crop  was  much 
too  thick,  it  has  not  cut  up  so  well  as  was  expected,  the  head  being 
small  though  the  quality  is  good,  and  the  weight  per  bushel  63  lb. 
The  field  was  sown  on  the  26th  of  August  1849,  and  reaped  on  the 
]3th  of  August  1850;  and  some  of  it  having  been  thrashed  for 
seed  to  be  sown  this  autumn,  I  am  enabled  to  state  the  weight 
of  it. 

The  piece  of  ground  on  which  the  following  experiments  were 
made  was  worked  as  bare  fallow,  and  after  bemg  thoroughly 
cleaned,  was  ridged  up^  Four  portions,  consisting  of  half  an  acre 
each^  were  selected,  and  the  same  quantity  of  farmyard  manure 
given  to  each,  although  in  different  ways. 

The  first  portion  had  the  manure  laid  upon  the  surface,  and 
after  being  ploughed  in,  the  ridges  were  again  gathered  up  by 
being  ribbed,  so  as  to  keep  the  land  dry — it  being  undrained  wet 
cold  clav,  on  a  retentive  subsoil.  The  seed  was  then  sown  with 
the  hand,  and  harrowed  in,  in  the  usual  way,  in  broadcast.  The 
number  of  ribs  on  each  ridge  was  from  10  to  12,  and  the  quantity 
of  seed  sown  7f  tenths  of  a  bushel.  The  expense  of  sowing  stood 
thus: — 

Seed,  7J  tenths,  at  89.  9d.  per  bush.,      £0    6    9i 

Time  of  a  man  and  pair  of  horses  sow- 
ing, harrowing,  and  water-farrow- 
ing, 4  hours,  at  lOs.  per  day,        .        0    4    0 

£0  10    9i  =^  per  acre^  £1    1    6^ 

The  second  portion  was  worked  and  manured  in  every  way  the 
same  as  the  first,  but  the  seed  was  dibbled  upr:n  the  top  of  the 
ribs  with  Newington's  hand-dibble,  the  quantity^  used  being  2^ 
tenths  of  a  bushel.  The  number  of  ribs  on  each  ridge  was,  in  this 
case,  the  same  as  in  the  former.     The  sowing  cost  this : — 

Seed,  2i  tenths,  at  8s.  9d.  per  bush.,      £0    2    2^ 
Time  of  man  dibbling,  9^  hours,  at 
20d.  per  day,         .  .  .016, 

£0    3    8}-=  per  acre,  £0    7    6^ 

The  third  portion  was  drilled  the  same  as  for  turnips,  the 
manure  being  put  into  the  drills  and  covered  with  the  plough,  and 
the  seed  dibbled  on  the  top  of  the  drills  with  Newington^s  dibble, 
the  quantity  of  seed  used  being  2  tenths  of  a  bushel,  and  the  num- 
ber of  drills  seven  on  the  ridge.  The  cost  of  sowing  in  thia  case 
was  as  follows  : — 
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Seed,  2  tenths,  at  8s.  9d.  per  bush.,      £0    19 
Time  of  man  dibbling,  6J  hoars,  at  20d.,  0    10} 

£0    2    9}  =  per  acre,  £0    5   7J 

The  fourth  portion  was  also  drilled  and  manured  in  the  same 
way  as  the  third  portion  ;  but  after  the  manure  had  been  covered 
in,  a  rut  was  made  upon  the  top  of  the  drills  with  the  comer  of 
the  hand-hoe,  and  the  seed  sown  by  the  hand  in  the  rut,  which 
was  afterwards  covered  in  by  a  double  turn  of  the  plough.  The 
number  of  drills  in  this  was  the  same  as  in  the  last  case,  and  the 
quantity  of  seed  sown  was  3f  tenths  of  a  bushel.  Tlie  sowing  theu 
cost  this : — 

Seed,  3 J  tenths,  at  8s.  9d.  per  bush.,      £0    3    3i 
Time  of  woman  forming  mt,  7  hours, 

at  lOd.,      .  .  .  .007 

Time  of  man  sowing,  6  hours,  at  20d.,     0    0  10 
Time  of  man  and  and  horses  covering 

in  seed,  4  hours,  at  10s.,  .        0    4    0 

£0    8    8i  =  per  acre,  £0  17   4} 

The  four  portions  were  all  sown  upon  the  same  day — viz.,  the 
28th  September  1849 — and,  with  the  exception  of  the  first  portion, 
were  all  reaped  on  the  26th  of  August  1850,  the  first  portion  hav- 
ing been  reaped  upon  the  19th  August. 

From  the  notes  I  took  regarding  the  growth,  I  find  that^  upon 
examining  them  on  tho  5th  July,  ^^  the  broadcast  is  the  farthest 
advanced  in  ear ;  the  rowed  next;  the  dibbled  on  the  ribs  next; 
and  the  dibbled  on  tho  drills  farthest  back — evidently  showing,  that 
tho  thicker  on  the  ground  the  earlier  in  ear.  At  present,  it  is  my 
opinion  that  tlie  dibbled  on  tho  ribs,  taking  everything  into 
account,  is  the  best  crop." 

The  actual  time  of  reaping  the  different  kinds  was  seven  days 
between  the  broadcast  and  tlie  other  three  ;  but  it  would  not  have 
been  nearly  so  much  had  it  not  been  for  the  unfavourable  state  of 
tho  weather;  and,  in  fact,  the  dibbled  on  the  ribs  might  almost  have 
been  cut  with  the  broadcast,  had  not  circumstances  prevented  it. 
The  dibbled  on  the  drills  was  a  shjide  later. 

The  different  kinds  were  stacked  upon  the  same  day.  A  quarter 
of  an  acre  of  each  having  been  measured  off,  the  whole  produce, 
straw  and  wheat,  was  then  weighed,  when  it  was  found  that  tho 
produce  from  the  quarter  of  an  acre  was  from  tho 

Cwt  Tom.    Cvt. 

liroadcasf,  \b\  sheaves,  weighing  20J  =  per  acre,  4  2 

Dibbled  on  the  ribs,  176           204           —  4  2 

Dibbled  on  the  drills,  167           18}          ...  3  15 

lowed  on  the  drills,  18d           19i          ...  3  18 

On  the  11th  September  these  sheaves  were  thrashed,  when  the 
"!♦«  were  as  follows  : — The  broadcast  gave 


DIBBLING  WHEAT.  619 

11  bushels  0  tenths  of  good  wheat,  62  lb.  per  bushel, 
aud     0      ...     14    ...     ofUght 

In  all,      11      ...      IJ    ...    equal,  per  acre,  5  qrs.  4j\  bushels. 

The  dibbled  on  the  ribs  gave 

11  bushels  94  tenths  of  good  wheat,  59  lb.  per  bushel, 
aud      0       ...      24    ...      of  light     ... 

^~"~  •  •  •  "* 

In  all,       12      ...     2      ...      equal,  per  acre,  8  qrs.  6j%  bushels. 

The  dibbled  on  the  drills  gave 

11  bushels  6  tenths  of  good  wheat,  62  lb.  per  bushel, 
and      0       ...      1»    ...     of  light    ... 

~^"^  •  •  •        ' 

In  all,       11       ...      7    ...     equal,  per  acre,  5  qrs.  6^*^  bushels. 

The  rowed  on  the  drills  gave 

10  bushels  8  tenths  of  good  wheat,  60  lbs.  per  bushel, 
and      0       ...      2J     ...    of  light 

•  •  •  " 

In  all,       11      ...      04    ...    equal,  per  acre,  5  qrs.  4y%  bushels. 

From  these  results,  and  having  been  satisfied  in  my  own  mind 
that,  by  early  sowing  and  proper  management,  as  large  a  produce 
may  be  obtained  from  thin-seeding  as  by  the  more  lavish  dfistribu- 
tion  of  seed,  while  the  expense  is  diminished  to  one-third,  I  have 
again  been  induced  to  thin-seed  by  means  of  Newington's  dibble, 
and  have  had  two  acres  already  put  in ;  but  considering  that  the 
ribs  were  too  wide  in  the  last  experiment,  the  seed  this  year,  1850, 
was  dibbled  upon  the  top  of  the  plough  furrow  after  the  manure  was 
ploughed  in,  which  has  given  a  naif  more  rows  upon"  the  ridge,  tlie 
number  in  the  former  plan  being  from  10  to  12;  it  is  now  from  16 
to  18.  The  quantity  of  seed  sown  was  1  bushel  4^  tenths  upon 
the  two  acres,  and  the  time  taken  to  dibble  it  in  was  41  hours  5 
minutes  ;  so  the  expense  was  this — 

1  bush.  44  tenths  of  wheat,  say  at  6s.  per 

bush.,  .  .  .  .£088 

Time  of  a  man,  41  hours  5  minutes,  at 

Is.  8d.  per  day,        .  .  .  0    6  10 


£0  16    6  ==  per  acre,  78.  9d. 

This  expense  of  7s.  9d.  per  acre  is  just  about  the  sam«  as  that  of 
dibbling  on  the  ribs  last  year,  but  it  will  be  observed  that  the 
wheat  is  charged  less  this  year  than  it  was  last.  The  price  then 
was  what  it  actually  cost  me,  and  now  it  is  charged  at  about  the 
market  value  for  good  seed.  Of  course,  the  cheaper  the  seed  can 
be  purchased,  the  less  will  the  cost  of  sowing  be,  as  the  seed  is  the 
most  expensive  part  of  the  process ;  but  in  the  above  experiments, 
the  seed  and  labour  being  charged  alike  in  all,  the  relative  expenses 
are  correctly  given.  It  may  be  observed,  however,  that  the  oroad- 
cast  seeding  was  thin,  being  about  half  the  usual  quantity  sown  in 
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this  part  of  the  country;  the  quantity  used  being  onlj  1  bosLel 
5^  tenths  per  acre.  The  seed  sown  this  year  was  two  years  old, 
and  the  same  as  that  sown  last  year,  and  it  is  already  brairded,— 
16th  September. 

I  trust  that  others  will  be  induced  to  try  the  thin-seeding;  for 
should  it  be  generally  proyed  that  half  the  seed  commonly  sown 
will  produce  an  equally  good  crop,  a  great  saying  might  be  effected 
to  the  agriculturists  throughout  the  kingdom  in  that  particular 
alone,  and  assuredly  these  are  not  the  times  for  practising  any  sort 
of  wastefulness. 

Notes  on  American  Agriculture, — (Continued  from  p.  418.)  The 
grasshoppers  are  the  largest  we  ever  saw,  and  in  some  seasons 
are  found  in  amazing  numbers.  On  a  warm  sunny  day  the  noise 
they  make  is  truly  astonishing.  At  a  certain  sta^e  of  their  exist- 
ence they  are  furnished  with  wings  of  a  beautifully  yariegated 
colour ;  but  they  cannot  fly  far  without  alighting.  They  are, 
however,  difficult  to  catch:  in  seeing  one  with  peculiarly  gor- 
geous wings,  wo  have  often  chased,  but  as  often  failed  to  catch  it. 
On  one  occasion  the  writer,  after  a  vigorous  chase,  pounced  upon 
one.  It  measured  one  inch  and  a  quarter  in  length.  "  They  eat 
anything,^'  said  a  Yankee  farmer  to  the  writer ;  ''  at  least  a  parcel 
of  them  ate  my  coat  all  but  the  buttons,  which  I  was  foolish 
enough  to  leave  on  tho  ground."  This,  doubtless,  was  some- 
what exaggerated;  but  we  have  been  witness  to  their  voracity. 
The  insects  called  '^  cicadas,^^  which  live  upon  trees,  and  emit 
such  a  peculiar  sound,  aro  very  numerous:  some  species  of  them 
utter  a  sound  exactly  resembling  "  Katie  did,"  while  others 
as  exactly  answer  ^'  Katie  didn't."  At  dusk,  and  till  sunrise, 
all  the  woods  and  fields  are  animated.  The  first  evening  at  an 
American  farm  in  the  interior  will  not  soon  be  forgotten,  we  take 
it,  by  those  who  have  enjoyed  the  privilege  of  a  visit  thereto. 
Ours  haunts  our  memory  yet.  The  night  was  a  lovely  one,  the 
sky  clear  and  bright,  and  the  stars  shining — and  they  do  diine 
there  in  such  a  way  as  is  never  seen  here — they  actually  reflect  and 
sparkle  in  the  waters.  The  fire-flies  were  dancing  gaily,  flashing 
here  and  there  like  so  many  tiny  fairy  lamps  :  the  frogs  croaking, 
some  whistling,  and  that  not  badly,  but  clear  and  fuU — for  some 
species  add^  this  to  their  other  accomplishments  ;  the  cicadas  chir- 
rupping  lustily,  and  the  never-failing  asseveration,  "  Katie  did," 
and  its  equally  certain  answer  that  "  Katie  didnH,^'  filled  the 
'vir  with  a  multitude  of  sounds  by  no  means  unpleasing,  but 
certainly  of  a  strangely  odd  character,  most  curious  to  European 
jars,  accustomed  to  the  still  quietness  of  an  English  summer  eve. 
The  variety  of  not  unmusical  noises  thus  maintained  for  many 
liours  every  evening,  is  called  the  "  Yankee  band ;"  and  certainly 
he  r^usicians  aro  untiring  in  their  efforts. 
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LEGISLATIVE  MEASURES  OF  THE  SESSION  OF  1850,  RELATIVE  TO 
AGRICULTURAL  AFFAIRS  AND  RURAL  IMPROVEMENT. 

The  following  is  an  analysis  of  the  various  acts,  public  and  local, 
passed  in  the  last  session  of  parliament,  relating  to  agricultural 
and  rural  aftairs  : — 

DRAINAGE  ACTS. 

Two  acts  were  passed  connected  with  this  branch  of  agricultural 
improvement — one,  a  public  act  applicable  to  the  United  Kingdom; 
the  other,  a  local  act,  referring  to  the  county  of  Huntinffdon. 

Drainage  and  Improvement  of  Land  Advances  Act, — The  public 
act  (cap.  31)  is  entitled  "An  Act  to  authorise  further  advances  of 
money  for  drainage  and  the  improvement  of  landed  property  in  the 
United  Kingdom,  and  to  amend  the  acts  relating  to  such  advances.** 
A  fter  reciting  the  titles  of  sundry  acts  passed  in  the  sessions  of 
18:tG- 7-8-9,  the  preamble  clause  proceeds  to  enact  that  the  Trea- 
sury Commissioners  shall  be  empowered  to  advance  out  of  the 
consolidated  fund  a  sum  not  exceeding  £2,000,000  as  loans  for 
the  improvement  of  landed  property  in  Great  Britain,  and  a  sum 
not  exceeding  £200,000  as   loans  for  a  like  purpose  in  Ireland. 
The  sums  to  be  advanced  for  Great  Britain  to  be  applied  to  loans 
under  the  act  passed  in  1846,  (cap.  101,)  and  the  subsequent  acts 
amending  the  same  ;  and  those  to  be  advanced  for  Ireland  under 
tlie  act  passed  in  1847,  (cap.  32,)  and  the  amending  act.     The  4th 
clause  empowers  the  Enclosure  Commissioners  for  England  and 
AV  ales  to  sanction,  where  they  think  fit,  the  application  of  advances 
to  ''other  works''  than  those  mentioned  in  the  provisional  certifi- 
cate.    The  amount  of  loans  to  the  same  owner  in  Great  Britain  to 
ho  restricted  to  £5000 ;  a  subsequent  clause  enacts  a  similar  limita- 
tion  to  landowners  in  Ireland.     The  owner  of  lands  in  England  or 
AV'ales,  who  may  be  labouring  under  mental  disease  or  any  other 
legal  disability,  may  be  represented,  for  the  purposes  of  this  act, 
by  his  guardian  or  trustee.     Loans  may  be  made  "  for  the  erection 
of  farm-buildings  in  Ireland."     The  next  clause  refers  to  the  time 
for  the  completion  of  works  in  Ireland ;   and  after  repealing  the 
clause  in  a  former  act  which  limited  the  period  to  "  three  years,'' 
it  empowers  the  Commissioners  of  Public  Works  in  Ireland  JPo 
extend  the  period  to  "five''  years  from  the  date  of  the  first  advance. 
Ijv  the  11th  clause,  the  Treasurv  Commissioners  are  authorised  to 
advance  a  sum  not  exceeding  £800,000,  as  may  from  time  to  time 
be  required,  for  "  the  extension  and  promotion  of  drainage  and 
other  works  of  public  utility  in  Ireland."     The  two  conduding 
clauses  extend  the  provisions  of  existing  acts  (previously  cited)  to 
this  act. 

Bamsey^  TJpwood^  and  Great  Ravdey  Drainage  Act, — This  act 
(cap.  ]  2)  is  entitled  ^^  An  Act  for  the  more  effectual  drainage  and 
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improvement  of  certain  lands  in  the  parishes  of  Ramsey,  Upwood, 
and  Great  Raveley,  all  in  the  county  of  Huntingdon.^  Tne  (Us- 
tricts  or  lands  in  the  first-named  parish  are  described  in  the  pre- 
amble clause  as  those  called  Ramsey  Turf  Fen  or  Ramsey  Lotting 
Fen,  and  Lockspit  Lots  and  Lockspit  Common ;  those  in  the 
second  parish  called  Upwood  Turf  Fen  or  Upwood  Turf  Crofte ; 
and  tliose  in  the  third  parish  called  Great  Raveley  Turf  Crofts  or 
Great  Raveley  Turf  Fen.  These  several  lands  are  represented  as 
being  deficient  in  drainage  and  liable  to  be  flooded,  and  without 
any  defined  or  sufficient  means  of  access  to  the  greater  part  of 
them  ;  hence  the  great  improvement,  it  is  alleged,  that  would 
ensue  if  proper  works  were  executed  and  means  provided  for  the 
drainage  of  the  same.  To  accomplish  this  object  is  the  intention 
of  the  present  act ;  among  the  leading  provisions  of  which  are  the 
following: — The  possession  of  not  less  than  eight  acres  of  the 
lands  subject  to  be  taxed  by  virtue  of  this  act,  to  be  the  qaalifiet- 
tion  for  a  commissioner ;  if  possessed  of  twenty-eight  acres,  he  may 
appoint  a  deputy  to  act  in  his  absence ;  and  if  possessed  of  forty- 
eight  acres,  he  may  appoint  a  deputy  for  every  additional  twenty 
acres  beyond  the  first  twenty-eight.  The  first  general  meeting  to 
be  held  within  three  months  after  the  passing  of  this  act,  (May  17, 
1850,)  at  the  Crown  Inn,  in  Ramsey,  and  also  two  ceneral  meet- 
ings on  the  second  Thui*sdays  in  the  months  of  April  and  October 
in  each  year,  at  such  places  as  the  commissioners  shall  appoint. 
All  the  business  of  the  commissioners  may  be  transacted  at  the 
general  or  adjourned  meetings ;  the  quorum  of  a  meeting  to  be 
three.  The  ^' Lands  Glauses  Consolidation  Act,  1845,^  to  be 
incorporated  with  this  act.  The  period  for  compulsory  purchase 
of  lands  to  be  limited  to  three  years  from  the  passing  of  this  act, 
and  ten  years  to  be  the  prescribed  period  for  the  sale  of  superflaoos 
lands.  The  following  clause  refers  to  the  works  to  be  executed  by 
the  commissioners : — 

They  may  make,  erect,  repair,  and  maintain  all  such  sluices,  ditcliefly  doors,  eats, 
catchwater  drains  and  other  drains,  tunnels,  dams,  headings,  outlets,  fDrelindf, 
stanches,  culverts,  banks,  and  steam-engines,  mills,  or  other  engines,  Inidges,  ■&- 
chinery,  buildings,  and  other  works  and  conveniences,  as  they  may  deem  reqnisits 
for  the  drainage  and  improvement  of  the  lands  within  the  limits  of  this  act  or  any 
part  thereof,  and  may  also  connect  any  such  cuts  or  catchwater  drains  with  any  euti 
or  catchwater  drains  in  any  adjoining  district  or  lands,  and  may  also  conneet  aoy 
such  banks  with  any  banks  in  any  adjoining  district  or  lands  : 

They  may  cleanse,  scour,  deepen,  and  improve  or  alter  the  course  of  any  existinf 
banks,  ditches,  drains,  or  water-courses  within  the  limits  of  this  act: 

They  may  enter  upon,  take,  and  use  any  lands,  public  drains  and  other  drainf, 
banks,  or  hereditaments  within  the  limits  of  this  act,  and  may  dig  and  take  eirtk 
ind  soil  therefrom,  or  may  lay  up  and  continue  earth  and  soil  or  other  matten  thereon, 
ind  may  remove  trees  and  other  obstructions  within  the  limits  of  this  act : 

They  may  make,  or  cause  to  be  made,  all  such  surveys  of  tho  lands,  works,  ind 
icreditamcuts  within  the  limits  of  this  act  as  they  may  think  fit: 

They  may  lay  out,  construct,  repair,  and  maintain  all  such  droTes  or  ocenpatioi 
oads,  with  proper  bank.*--,  ditches,  or  other  fences,  as  they  may  think  requisite  for  thi 
Aiveuient  use  and  occupation  of  any  lands  within  the  limits  of  this  aet : 

^'•vvided  ahvRYB,  that  no  such  droves,  roads,  or  other  works  m  last  tfoiMiM, 
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shall  be  made  for  the  benefit  of  any  lands  in  either  of  the  districts  ealled  Loekspii 
Common,  Upwood  Turf  Fen  or  Upwood  Turf  CrofUs,  and  Great  Raveley  Turf  Crofta 
or  Great  Raveley  Turf  Fen,  as  herein-before  defined,  unless  and  until  the  lands  within 
those  districts  shall  become  liable  to  the  road  rate  as  herein-after  mentioned. 

Cuts  are  not  to  exceed  eleven  feet  in  width  at  the  bottom.  Com- 
missioners are  empowered  to  lease  the  herbage  growing  upon  any 
of  the  occupation-roads  or  drove-ways,  and  may  also  make  a  drain 
from  the  south-west  corner  of  Ugg  Mere  Cote  Drove,  next  Upwood 
Common,  to  the  drain  called  Raveley  Drain ;  the  expenses  of  which 
to  be  defrayed  by  the  trustees  under  the  will  of  the  late  William 
Coulson,  and  by  William  Nix,  Beasley  Summers,  and  John  Julian. 
Money  may  be  borrowed,  on  mortgage  of  the  general  drainage 
rate,  not  exceeding  £8000;  on  security  of  the  road  rate,  not  ex- 
ceeding £1000  ;  and  on  mortgage  of  the  additional  rate,  when  any 
shall  arise,  not  exceeding  ^1000.  No  sinking  fund  to  be  required 
for  paying  oft* borrowed  monies.  Lands  are  not  to  be  rated  higher 
than  ten  shillings  per  acre  under  the  general  drainage  rate  or  the 
road  rate,  nor  higher  than  five  shillings  per  acre  under  the  addi- 
tional rate.  Lands  not  rated  to  the  rates  made  by  the  commis- 
sioners of  the  Eau  Brink  Drainage  and  Navigation,  to  be  exempted. 
Kates  may  be  retrospective  or  prospective.  Occupiers  of  lands 
may  deduct  the  rates  paid  by  them  from  their  rents ;  but  no  bene- 
ficial lessee  to  be  allowed  to  do  so  where  five  years  of  the  lease  are 
unexpired.  Owners  of  unoccupied  property  to  be  rated.  Lands 
may  be  let  or  sold  for  payment  of  taxes.  The  rate  upon  land  dug 
out,  or  otherwise  rendered  unfit  for  occupation,  to  be  recoverable 
of  the  owner  of  such  land.  Lands  taken  by  the  commissioners  ta 
continue  liable  to  the  middle  level  tax.  Persons  having  a  limited 
interest  may  raise  money  by  mortgage  on  lands  for  the  payment 
of  rates  levied  for  the  construction  of  any  works  authorised  by  this 
act,  but  not  for  maintaining  or  repairing  the  same.  All  monies 
arising  from  rates,  taxes,  or  mortgages,  to  be  applied  as  follows  : — 
Firstly,  in  payment  of  the  costs  of  obtaining  this  act ;  secondly, 
in  payment  of  the  interest  of  monies  borrowed ;  thirdly,  in  defray- 
ing the  expenses  of  executing  the  works  authorised  by  this  act ; 
and,  fourthly,  in  paying  off  all  principal  sums  borrowed  on  the 
credit  of  the  rates.  The  three  subsequent  clauses  refer  to  the 
saving  rights  of  the  Middle  Level  Drainage  Commissioners,  the 
]3odford  Level  Commissioners,  and  the  lords  of  the  manors  of 
Ramsey,  Upwood,  and  Great  Raveley.  Several  clauses  refer  to 
penalties  for  divers  enumerated  offences,  such  as  using  a  drain 
without  license,  encroachments,  non-payment  of  rate,  &c.,  the 
proceeds  of  which  are  to  .be  paid  over  to  the  commissioners,  and 
applied  by  them  for  the  purposes  of  this  act.  In  citing  this  act  in 
legal  instruments,  it  will  be  sufficient  to  use  the  expression  "  The 
Ramsey,  Upwood,  and  Great  Raveley  Drainage  Act,  1850.^ 

ACTS  OF   ENCLOSURE. 

Annual  Enclosure  Act, — Two  acts  of  enclosure  were  passed  last 
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session,  the  first  of  which  (cap.  8)  is  entitled  ^*  An  Act  to  aiitho> 
rise  the  enclosure  of  certain  lands  in  pursuance  of  the  *  Fifth  Annual 
General  Report^  of  the  Enclosure  Commissioners  of  England  and 
Wales,  and  to  confirm  the  proceedings  in  the  matter  of  the  Common 
Wood  Enclosure/"  The  lands  are  specified  in  a  schedule  annexed 
to  the  act,  and  are  situated  in  the  following  counties : — ^Biieki : 
Little  Missenden;  Penn.  Carnarvon:  Caerhyn  ;  Llanbedr  j-cenin. 
Devon:  Bolham  Hill;  Churchstanton.  Derby:  Dalbarj  Lees 
Green.  Gloucester:  Weston  Subedge.  Hereford :  Swinmore  Com- 
mon. Monmouth:  Caldicot-cum-Newton.  Norfolk:  Soath  Wool* 
ton.  Northumberland:  Alnwick  Moor.  Nottingham:  Sherwood 
Forest,  part  of,  in  Mansfield.  Surrey:  Tilford;  Carshalton  and 
Wallington ;  Caterham.  Somerset:  Kewstoke.  Sussex :  Nntbonrae 
Common;  Storrington.  AVcstmoreland:  Dil  Hear  Common.  York: 
Bewerley  Moor  and  Hardcastle  Moor.  The  proceedings  relative 
to  the  enclosure  of  Common  Wood,  in  the  parish  of  Holt,  in  the 
county  of  Denbigh — which  were  confirmed  by  the  commissionen 
on  the  16th  of  November  1848,  and  a  part  of  the  lands  subsequently 
sold  by  the  valuer — have  suggested  doubts  whether  the  land,  the 
subject-matter  of  the  enclosure,  were  ^'a  stinted  pasture,  or  lands 
subject  to  rights  of  common  which  might  be  exercised  at  all  times 
of  every  year,  for  cattle  levant  and  couchant  upon  other  land ;  and 
whether,  as  such,  the  said  enclosure  should  not  have  received  the 
previous  authority  of  parliament.^^  The  clause  in  this  act  settles 
the  doubt  by  confirming  all  the  proceedings  of  the  commissionen 
in  reference  to  their  awards,  &c.,  and  declaring  the  holders  of  such 
lands  to  have  the  satne  title  to  them  as  if  the  said  enclosure  had 
received  the  previous  authority  of  parliament.  The  concluding 
clause  notifies  that  in  citing  this  act  in  legal  instruments,  it  will  be 
sufficient  to  use  the  expression,  ^^  The  Annual  Enclosure  Act,  1850." 
Second  Annual  Enclosure  Act. — This  act  (cap.  66)  is  entitled 
^^  An  Act  to  authorise  the  enclosure  of  certain  lands  in  pursuance 
of  a  ^Special  Report'*  of  the  Enclosure  Commissioners  for  Engknd 
and  Wales.  These  lands  and  their  localities  are  thus  specified  in 
a  schedule  annexed  to  the  act: — Bucks:  Hitchenden.  Cambridge: 
Mepal.  Cardigan:  NantcwuUe.  Carmarthen:  Llanycrwya;  Pen- 
*arreg.  Cumberland:  Talkin  Fell.  Flint:  Picton  Marsh.  Nor- 
^Ik:  Runhall  Commons ;  Salthouse  and  Kelling;  Litcham.  Nor- 
humberland:  Warkworth.  Oxford:  Shipton  under- Wychwood; 
"^outhstoke-cuin-Woodcote.  Salop:  Little  Drayton  Heath.  Suf- 
olk:  Wattesfield;  Haughley.  Stafford:  Coven.  Surrey:  Fam- 
'am  Manor.  Westmoreland:  Over  Staveley ;  Little  Moggrave. 
''ork:  Bainbridge;  Burn  Common;  Fountains  Earth  Moor;  Gars- 
(ale.  In  citing  this  act  in  legal  instruments,  it  will  be  sufficient 
'I  -if^  '\\c  -»vnreo<«'^n.  "  T»i«*  Sccoud  Auuual  Enclosure  Act,  ISSO.'* 

.t.   M»Js.HOU>  LANDS. 

-r.  1  ..^<3Rjw*.    H,^x.   4*^*r^^.*p^-t    -In  the  session  of  1 849,  it 
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will  be  remembered,  an  act  was  passed  for  "granting  relief  against 
defects  in  leases  made  under  powers  of  leasing  in  certain  cases.^  * 
The  operation  of  tlie  measure  was,  however,  by  a  short  act  subse* 
quently  passed  in  the  same  session,  suspended  until  the  1st  of  June 
1850 ;  prior  to  which  (May  31, 1850)  another  act  (cap.  17)  received 
the  royal  assent,  to  "amend"  the  act  of  1849  by  "repealing'^  so 
much  of  the  former  act  as  enacts  that  "  the  acceptance  or  rent  under 
any  such  invalid  lease  as  therein-mentioned  shall,  as  against  the 
person  accepting  the  same,  be  deemed  a  confirmation  of  such  lease.^ 
The  second  clause  of  the  amended  act  then  enacts — 

That  where,  upon  or  before  the  acceptance  of  lent  under  any  such  invalid  lease,  as 
in  the  said  first-recited  act  mentioned,  any  receipt,  memorandum,  or  note  in  writing, 
confirming  such  lease,  is  signed  by  the  person  accepting  such  rent,  or  some  other  per* 
son  by  him  thereunto  lawfully  authorised,  such  acceptance  shall,  as  against  the  person 
so  accepting  such  rent,  be  deemed  a  confirmation  of  such  lease. 

The  third  and  concluding  clause  enacts  that  where,  during  the 
continuance  of  the  possession  taken  under  an  invalid  lease,  the 
reversioner  is  able  and  willing  to  confirm  such  lease  without  varia- 
tion, the  lessee  shall,  upon  being  requested  so  to  do  by  the  former, 
be  bound  to  accept  a  confirmation  accordingly,  such  confirmation 
to  be  by  memorandum  or  note  in  writing,  signed  by  the  persons 
confirming  and  accepting  respectively. 

MARKETS,  SLAUGHTER-HOUSES,  &C.  (SCOTUkND.) 

Two  acts  for  the  improvement  of  markets,  and  the  removal  of 
existing,  and  the  erection  of  new  public  slaughter-houses  in  Scot- 
land, were  passed  last  session,  reierring  respectively  to  the  cities 
of  Edinburgh  and  Glasgow.  The  first,  which  received  the  royal 
assent  on  the  loth  of  July  last,  is  entitled. 

The  Edinburgh  Slaughter- Houses  Act, — On  the  4th  of  August 
1621,  was  passed  an  act  of  the  Parliament  of  Scotland  for  the  cor- 
rection of  certain  abuses  which  then  prevailed  in  the  city  of  Edin- 
burgh, occasioned  by  the  butchers  or  fleshers  keeping  their  slaughter- 
houses within  the  city,  and  emptying  the  refuse  arising  therefrom 
upon  the  high  streets  ;  whence  it  was  enacted  by  the  said  act,  that 
from  and  after  the  1st  of  May  in  the  ensuing  year,  all  fleshers 
should  ])rovide  themselves  with  slaughter-houses  at  the  North  Loch 
side,  "  where  they  might  have  the  use  of  water  for  their  business."*"* 
For  upwards  of  a  century  and  a  half  no  further  legislative  inter- 
ference was  deemed  necessary.  At  the  end  of  that  period,  how- 
ever, the  city  of  Edinburgh,  in  common  with  other  leading  towns, 
had  become  so  greatly  extended  in  its  buildings  and  population, 
that  the  slaughter-houses  which  had  been  removed  to  the  North 
Loch  side,  as  a  remote  locality,  now  stood  "  almost  in  the  centre 
of  the  said  city ;"  and  the  large  body  of  water,  at  one  time  so  con- 
venient for  the  business  of  the  fleshers,  had  been  drained,  thereby 
again  rendering  the  slaughter-houses  a  public  nuisance,  and  of 

*  Vide  Journal  of  Agriculture  for  Jaoaarj  1450,  p.  192. 
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conrac  greatly  detrimental  to  the  health  and  eomfor 
bitants  in  that  part  of  the  city.  Hence  the  oipet 
more  resorting  to  parliament  for  freah  powers ;  accoi 
act  passed  In  the  22d  of  Oeo.  III.  (cap.  52.)  "for  p 
slaughtering  of  cattle  within  the  city  of  Edinburgh,  a 
ing  nuisances  and  annoyances  therefrom,"  it  was  en 
ground  that  fleahers  and  other  persons  would  be 
accommodated  with  water  and  otner  conrenieuces 
their  business  *'  if  the  same  were  removed  to  some  i 
sea-shore,  or  on  the  sides  of  some  of  the  rirers  and* 
Ticinity  of  the  said  city" — that  from  and  after  the 
1783,  no  butcher,  llesher,  or  other  person  should  k 
&c.,  any  beaat,  swine,  calf,  &c.,  within  the  city  of  £ 
royalty  thereof,  or  witliin  three  quarters  of  a  mile,  t< 
from  the  Tron  Church  in  the  said  city,  or  within  a 
mile  on  either  side  of  the  river  of  Leith,  situatec 
bridge  of  Leith  and  Uanonmill  Bridge.  The  rei 
slaughter-houses  contemplated  by  this  second  act  v 
ever,  carried  into  effect;  on  the  contrary,  it  appeal 
subsequently  enlarged,  and  became  and  continued  to 
slaughter-houses  of  the  said  city,  nntil  a  recent  peri 
area  thereof  was  acquired  by  the  Edinburgh  and  Glai 
Company,"  and  then  it  waa  that  the  slaughter-houses ' 
The  inconvenience  consequent  upon  this,  and  the  proj 
are  thus  referred  to  in  the  concluding  sentences  of 
clause  of  tho  act  (cap.  70)  passed  last  session,  whi' 
"  All  Act  to  provide  for  tho  erection  of  public  sla 
for  the  city  of  Edinburgh,  and  for  the  regulation  of 

And  nhereaa  the  fleshers  of  the  eaid  dtj  hSTi  «oni«  to  be  mbjeci 
Tenienca  from  the  want  of  saitabU  public  aUughter-houwB,  ind  It 
oal;  with  regard  to  their  canvenience,  but  also  to  the  promotion  < 
eomfoit  of  the  popalation  of  the  eaid  city  and  of  the  adjoining  diat 
increased,  that  Buch  shall  be  proiided  :  And  vrhereaa  it  hoa  been . 
the  magistrates  and  council  of  the  eaid  city,  &nd  a  numetOM  boi 
thereiii,  that  such  public  Blaughter-haugea  Ehill  be  provided  bj  llu 
and  council,  under  proper  >nd  suffldeut  conditions  and  regnlatic 
CHTjing  out  of  the  said  scheme. 

The  act  then  proceeds  to  state,  that  it  shall  be  '. 
magistrates  and  council,  as  soon  as  conveniently  ma' 
passing  of  this  act,  and  witii  tJic  advice  and  con 
Pluminer,  William  Carmichael,  Thomas  M'Millan,  € 
GeorL'C  M'Millan,  James  tiravetl,  and  James  Galdw 
Edinburgh,  or  the  major  part  of  them,  or  of  the  eurv 
to  purchase  one  or  more  pieces  of  land  of  sufficient  01 
witliin  the  bounds  of  police  of  the  said  city,  to  be  a] 
the  erection  thereon  of  slaughter-houses ;  a  plan  she 
lino  of  such  land,  and  its  relative  situation  to  the  a 
to  be  exhibited  for  public  inspection  in  the  towii-cle 
fourteen  days  after  a  newspaper  notification.  The  m 
council  to  erect  andjnaintaiu  tho  necessary  slaughti 
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from  time  to  time  to  improve,  exteiid,  and  enlarge  the  same  ss 
circumstances  may  require ;  but  before  proceeding  to  do  so,  a  plan, 
elevation,  specification,  and  estimate  of  the  probable  expense  of 
completing  the  same,  to  be  also  exhibited  for  public  inspection  at 
the  town-clerk's  office  for  fourteen  days.    The  regulation  and  super- 
intendence of  the  slaughter-houses  to  be  vested  m  the  magistrates 
and  council,  who  may  make  rules,  bye-laws,  &c.     All  regulations, 
whether  relating  to  the  markets  of  the  city  or  to  the  slaughter- 
houses, to  be  conspicuously  exhibited  for  the  information  of  the 
Eublic.     Persons  having  unwholesome  meat  in  their  possession  to 
e  liable  to  a  penalty  not  exceeding  jP20  ;  and  any  person  having 
in  his  booth,  or  in  his  possession  in  any  place  within  the  slaughter- 
houses, any  blown  or  stuffed  veal,  lamb,  or  other  butcher's  meat,. 
to  be  liable  to  a  penalty  not  exceeding  £5.     The  superintendent 
may  enter  and  inspect  slaughter-houses  and  seize  unwholesome- 
meat.     The  requisite  capital  for  defraying  the  expense  of  erecting 
the  slaughter-houses,  to  be  provided  by  the  magistrates  and  coun- 
cil, wlio   are  empowered   to   charge   against  the  revenues  of  the 
slaughter-houses  a  permanent  annuity  at  the  rate  of  ^7,  10s.  for 
every  <jP100  of  the  capital  required ;  such  annuity  to  be  chargeable- 
half-yearly,  on  the  1st  of  February  and  1st  of  August :  the  annuity 
to  be  applied  in  payment  of  the  interest  on  the  sums  advanced  by^ 
the  magistrates  and  council ;  the  surplus  to  be  applied  to  the  repay- 
ment of  the  sums  advanced  or  borrowed,  until  the  same  shall  oe- 
wholly  paid,  wlien  the  permanent  annuity  is  to  be  reduced  to  £5- 
for  every  £0)0  of  the  capital  sum  ;  the  same  to  be  carried  to  the 
credit  of  the  municipal  revenues  of  the  city.     The  amount  of  the- 
capital  sum  is  limited  to  ^20,000,  which  may  be  borrowed  by  the 
magistrates  and  council  as  they  shall  see  fit,  on  security  of  the- 
land  and  buildings  to  be  erected.     The  19th  clause  relates  to  the 
allocation  and  rent  of  separate  booths  in  the  slaughteivhouses,  andx 
is  as  follows: — 

And  be  it  enacted,  that  it  shall  be  lawfal  to  the  magistrates  and  conncil,  by  their - 
tacksmen  or  collectors,  to  levy,  collect,  receire,  and  take  from  erery  flesher  to  whom 
a  separate  booth  in  the  said  slanghter-hooses  shall  be  allocated  as  after  mentioned, 
over  and  above  the  dues  after  mentioned  on  cattle  slanghtfired  therein,  a  yearly  rentx 
of  £8  for  each  booth,  payable  by  eqnal  portions,  half-yearly,  at  Whitsnnday  and 
Martinmas,  in  advance;  in  consideration  of  which  rent  there  shall  be  allocated  to  each 
flesher  who  shall  pay  the  same,  a  separate  booth,  to  be  nsed  by  him  as  his  own  place  - 
of  business,  but  which  he  shall  not  be  at  liberty  to  subset :  Proyided  always,  that  & 
proportion  of  the  said  yearly  rent  shaU  be  exigible  corresponding  to  the  period  ftouL. 
the  entry  to  such  booth  to  the  first  term  of  Whitsunday  or  Martinmas  thereafter, 
and  that  it  shall  be  lawful  to  allocate  a  booth  for  the  joint  use  of  two  fleshers,  each' 
of  whom  shall  in  such  ease  pay  one-half  only  of  the  aforesaid  rent :  Prorided  also 
that,  subject  to  the  rules,  regulations,  orders,  and  bye-laws  to  be  made  as  aforesaid^. 
a  limited  number  of  such  booths  shall  be  fitted  up  with  the  requisite  apparatus,  and 
allotted  for  the  use  in  common  of  fleshers  who  may  only  occasionally  resort  to  the- 
said  slaughter-houses,  or  who  kill  only  a  limited  number  of  cattle,  and  whom,  on  one 
or  other  of  these  accounts,  the  magistrates  and  eouncU  may  not  require  to  rent  %> 
booth  separately,  or  jointly  with  another,  as  aforesaid;  in  regard  to  which  the  magis- 
trates and  council  shall  be  the  sole  judges,  and  which  fleshers  shall  not  be  ehaigeable 
with  rent  as  aforesaid. 
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The  next  clause  refers  to  the  dues  to  be  levied  on  all  cattle 
brought  to  the  slaughter-houses  to  be  slaughtered,  (as  set  forth  in 
an  appended  schedule,)  and  are  as  follows : —  If  brought  by  a  flesher 
renting  a  booth — on  each  bull,  segg,  ox,  cow,  or  heifer,  6d.;  on  each 
sow,  hog,  boar,  or  pig,  3d. ;  calf,  3d. ;  sheep  or  lamb,  Id. ;  stag  or 
deer,  3d. ;  and,  if  brought  by  a  flesher  not  renting  a  booth,  Uien 
double  tiie  above  dues.  An  account  to  be  kept  in  the  books  of  the 
city  chamberlain  of  the  revenues  derived  from  the  slaughter-houses, 
including  all  incidental  revenue  and  sums  received  for  the  refiue, 
which  shall  be  the  property  of  the  corporation — ^the  same  to  be 
employed  in  defraying  the  necessary  expenses  of  collection,  manage- 
ment, repairs,  &c. ;  such  accounts  to  be  open  to  inspection,  and  an 
abstract  of  them  to  bo  published  and  deposited  witn  the  sapeiin* 
tendent  of  the  slaughter-houses  for  delivery  to  each  person 
slaughteriu]^  cattle,  on  payment  of  one  penny.  And  with  the  view 
of  determining  whether  the  said  dues  shall  be  continued,  increased, 
or  diminished,  a  periodical  investigation  of  accounts  is  to  take 

Elace — the  first  investigation  to  be  on  the  1st  of  August  that  diall 
appen  after  the  slaughter-houses  have  been  opened  for  twelve 
months,  and  subsequently  on  the  1st  of  August  in  every  third  year, 
in  the  manner  specified  at  length  in  the  twenty-third  clause.    In 
the  event  of  any  difterenco  arising  between  the  magistrates  and 
council  and  the  fleshers,  as  to  the  annual  accounts,  dues,  &c.,  the 
same  is  to  be  referred,  by  summary  petition,  (within  three  montlis 
after  the  publication  of  the  accounts,)  to  the  sheriiF,  whose  decision 
shall  bo  filial.     Slaughtering  of  cattle  within  the  bounds  of  police 
of  the  city,  or  within  one  mile  beyond  such  bounds,  otherwise  than 
within  the  slaughter- houses,  to  bo  prohibited  after  three  months' 
notice  of  the  completion  of  the  erections  ;  parties  infracting,  to  be 
liable  to  a  penalty  not  exceeding  £o  for  every  ofience.     Slaughter- 
houses established  by  the  commissioners  of  police  of  Leith,  to  be 
excepted  from  the  operation  of  this  act,  provided  no  portion  of  the 
carcass  of  any  cattle  be  brought  within  the  bounds  of  police  of 
Edinburgh  for  sale,  in  which  case  the  same  dues  are  to  be  chargeable 
as  are  leviable  under  a  previous  clause  ;  the  like  power  to  extend 
:o   any  other   persons  who   may  attempt  to  evade  the  use  of 
slaughter-houses   by   introducing  meat   slaughtered  beyond  the 
prescribed   bounds.      No   hides,   skin,   or  tallow   of  cattle,   not 
slaughtered  in  the  slaughter-houses  of  the  cit}^  to  be  exposed  for 
s'^le  without  the  consent  of  the  magisti^ates  and  council.     Certain 
..ovisions  of  the  "  Edinburgh  Police  Act,  1848,*"  (detailed  at 
''Mgth  in  the  30th  clause,)  in  so  far  as  the  slaughter-houses  to  be 
^rected  by  virtue  of  this  act  are  concerned,  to  be  repealed.     This 
''t  not  to  affect  the  customs  leviable  on  live  bestial  under  the  act 
th  and  8th  Vict.  c.  7.      Offenders  violating  the  provisions  of 
his,   or  the  three  other  existing  acts  (viz.,  3d  and  4th  Vict.  c. 
7  ;  7th  and  8th  Vict.  c.  7 ;  and  10th  and  11th  Vict.  c.  4*0  and 
'ot  T>av'n<T»"'^r>5vUi/^T  inonrrnd  in^iy  he  imprisoned  for  not  more  than 
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twenty-one  days  where  the  penalty  does  not  exceed  forty  shillings, 
nor  for  more  than  sixty  aays  when  ihe  penalty  exceeds  that 
amount  ;  all  complaints  to  be  made  within  six  months  after  the 
commission  of  an  offence.  The  concluding  clause  enacts  that  the 
expenses  of  obtaining  this  act  shall  be  paid  by  the  magistrates  and 
council ;  in  the  first  instance,  ^'  out  of  the  first  and  readiest  of  the 
municipal  revenues  of  the  city,  and  eyentually  out  of  the  monies 
which  may  be  raised  by  virtue  of  this  act."  In  citing  this  act  in 
legal  instruments,  it  will  be  sufficient  to  use  the  expression,  "  The 
Edinburgh  Slaughter-houses  Act,  1850." 

The  Glasgow  Market  and  Slaughteir-hfrnses  Act, — This  act,  (cap. 
101,)  which  received  the  royal  assent  on  the  14th  of  August  last, 
was  passed  to  authorise  ^'  the  extension  and  better  regulation  and 
management  of  the  markets  and  slaughter-houses  in  the  city  of 
Glass^ow."     The  preamble  clause  commences  by  referring  to  three 

frevious  statutes ;  one  passed  in  the  first  year  of  the  reign  of  Geo. 
v.,  for  amending  two  acts  of  Geo.  III.,  relating  to  the  conversion 
of  the  statute  labour  within  the  royalty  of  Glasgow,  and  to  the  sale 
of  live  cattle  and  opening  certain  streets,  &c.  in  the  said  city ; 
another,  passed  in  the  6th  of  Geo.  IV.,  for  establishing  additional 
market-places,  and  othei-wise  improving  the  city  of  Glasgow;  and 
the  third,  passed  in  the  8th  and  9th  Vict.,  for  the  better  regulation 
and  management,  and  for  the  extension  of  the  slaughter-houses 
and  market  accommodation  in  the  same  city.  The  clause  then 
proceeds  to  detail  the  objects  for  which  the  act  of  last  session  was 
passed,  as  follows  : — 

And  whereas  the  magistrates  and  conncil  of  the  said  city,  as  trnstees  under  and  for 
the  execution  of  the  said  recited  acts  have,  at  yery  considerable  expense,  erected  and 
established  within  the  said  city,  markets  and  market-places  for  the  sale  of  live  cattle^ 
for  the  sale  of  horses,  and  for  the  sale  of  butchers*  meat,  and  also  slaughter-houses^ 
which  are  a  great  public  benefit  and  accommodation  to  the  community  :  and  whereas 
by  contract  and  deed  of  agreement  between  the  said  magistrates  and  council,  trustees 
as  aforesaid,  and  the  incorporation  of  fleshers  of  Glasgow,  dated  the  16th  and  2dth  of 
November  1849,  the  said  incorporation,  for  the  considerations  therein  specified, 
renounced  and  surrendered  the  right  and  priTilege  reserved  to  them  by  the  said  last- 
recited  act  of  haying  fifteen  stalls  or  standing  places  in  the  existing  markets  set  apart  and 
allocated  to  certain  members  of  the  said  incorporation  :  and  whereas,  from  the  great 
increase  of  the  city,  and  in  order  to  promote  the  health,  comfort,  and  accommodation 
of  the  inhabitants,  it  is  necessary  that  certain  of  the  existing  market* places  and 
slaughter-houses  should  be  improyed,  and  that  additional  market-places  and  slaughter- 
houses should  be  erected  and  established  :  and  whereas  it  is  expedient  that  the  said 
recited  acts,  in  so  far  as  they  relate  to  markets  and  slaughter-houses,  should,  subject 
to  the  provisions  herein-after  contained,  be  repealed,  and  that  new  and  enlarged 
provisions  should  be  made  for  carrying  out  the  purposes  above  mentioned,  and  for 
the  maintenance  and  regulation  of  such  markets  and  slaughter-houses,  and  that  such 
provisions  should  be  extended  and  applied  to  the  whole  lands  and  territory  yrithin 
the  parliamentary  and  municipal  limits  and  boundaries  of  the  city  and  royal  borough 
of  Glasgow,  including  the  burgh  of  Calton,  and  village  and  lands  of  Mile  End,  and  the 
burgh  of  Anderston,  and  other  territory,  which  were  excluded  from  the  provisioBB  of 
the  said  last-recited  act. 

It  is  then  enacted,  that  the  first  and  second  recited  acts,  "  in  so 
far  as  the  same  relate  to  the  said  markets  and  market  places,'^  as 
well  as  the  last-recited  act,  shall,  subject  to  provisions  afterwj 
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adverted  to,  be  repealed,  in  favour  of  the  act  of  last  session.  By 
the  second  clause,  the  debts,  contracts,  engagements,  &c.,  prerioiuly 
existing,  are  to  be  binding  upon  the  trustees  appointed  by  this  set, 
and  upon  the  property  vested  in  them.  The  *' Lands  Clauaei 
Consolidation  (Scotland)  Act,  1845,^  so  far  as  applicable,  to  be 
incorporated  >vith  tliis  act,  with  the  understanding  that  nothing 
contained  in  either  act  shall  authorise  the  trustees  to  purchase  or 
use  any  lands  without  the  consent  of  the  owners,  lessees,  or 
occupiers  thereof.  The  "  Markets  and  Fairs  Clauses  Act,  1847," 
so  far  as  applicable,  and  also  all  the  clauses  and  provisions  of  the 
"  Oommissionera  Clauses  Act,  1847,^  with  respect  to  the  following 
matters  are  to  be  incorporated  with  this  act — ^namely,  as  to  the 
contracts  to  be  entered  into,  and  deeds  and  mortgages  to  be 
executed  by  the  commissioners — the  liabilities  of  tho  commissioners 
— legal  proceedings  by  or  ai^ainst  them — the  appointment  and 
accountaoility  of  the  oflScers  of  the  commissioners — ^and  the  giving 
notices  and  orders.  The  limits  within  which  this  and  the  incor- 
porated acts  are  to  be  put  in  force,  are  defined  to  be — the  ancient 
royalty  of  tho  city  and  royal  burgh  of  Glasgow,  and  the  parlia* 
mentary  and  municipal  limits  and  boundaries,  as  the  same  are 
defined  in  the  act  (2  and  3  William  IV.  c.  65)  'Ho  amend  the 
representation  of  the  people  in  Scotland.""  The  trustees  appointed 
for  carrying  tho  purposes  of  this  act  into  effect  are — tne  lord- 
provost,  magistrates,  and  council  of  the  city  of  Glasgow,  and  their 
successors  in  office  for  tho  time  being.  An  annual  general  meeting 
of  the  trustees  to  be  held  on  the  third  Thursday  of  July  in  every 
year ;  and,  at  all  trustee  meetings,  a  majority  to  form  a  qnomnD, 
the  lord-provost  or  the  senior  magistrate  to  be  preses,  who  (in 
case  of  an  equality  of  votes)  is  to  have  a  casting  vote  as  well  as  a 
deliberative  vote.  Committees  for  any  of  the  purposes  of  this  act 
may  be  appointed  by  the  trustees ;  but  no  business  to  be  transacted 
at  any  committee  meeting  unless  the  quorum  of  members,  if  any, 
fixed-  by  the  trustees,  and  if  no  quorum  be  fixed,  three  members  be 
present ;  tho  chairman  (in  case  of  an  equal  division  of  votes)  to 
^ave  a  casting  vote  in  addition  to  his  vote  as  a  member  of  the 
.*ommittee.  The  trustees,  from  time  to  time,  to  appoint  managers, 
nspectors,  collectors,  and  other  officers  to  act  under  them,  and  also 
10  appoint  properly  qualified  persons,  with  reasonable  salaries,  to 
ict  as  searchers  of  tallow  witlnn  the  limits  of  this  act.  Books  and 
.oAAiints  are  to  bo  kept ;  the  same  to  bo  balanced  once  in  every 
c<»,  ^iid  to  be  open  at  all  seasonable  times  to  the  inspection  of  the 
Tustees,  and  of  every  creditor  on  the  rates,  without  any  fee  being 
•emandcd ;  copies  or  extracts  also  to  be  permitted  without  any 
»arge;  refusal  of  such  permission  on  the  part  of  the  clerk,  to  incur 
)enalty  of  JL^o  for  every  default.  During  the  month  of  May 
dol,  and  in  the  same  month  yearly,  the  sheriff,  on  the  application 
*^  the  trustees,  to  appoint  an  auditor,  who  shall,  once  in  every  year, 
•/!'*  'i,q  ^o/»r»nii*c  f»"  fi  ^  ♦rn^'foes  an<^  his  report,  together  with 
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tliat  of  the  trustees,  to  be  read  at  the  annual. general  meeting; 
the  auditor  to  receive  a  sum  not  exceeding  £5  for  his  trouble. 
An  annual  account  in  abstract  of  the  receipts  and  expenditure  for 
the  year  ending  the  31st  of  May,  or  some  other  convenient  day  in 
each  year,  to  be  prepared  and  certified  by  the  auditor;  the  same  to 
be  open  to  public  inspection  on  payment  of  one  shilling,  and  to  be 
pi'inted,  puMished,  and  transmitted  to  the  town-clerks  of  Glasgow 
on  or  before  the  31st  of  the  following  January ;  failure  to  comply 
with  this  enactment,  to  be  visited  with  a  penalty  on  the  trustees 
of  £20,  Any  six  or  more  persons  interested  «in  the  accounts, 
either  as  creditors  on  the  rates  authorised  to  be  levied,  or  as 
registered  municipal  electors  of  the  city  of  Glasgow,  who  may  be 
dissatisfied  with  the  report  of  the  auditors,  m^y,  within  two  months 
after  its  publication,  appeal  to  the  sherifif  against  such  report,  and 
the  sheriff  shall  hear  the  parties  in  a  summary  form,  either  verb- 
ally or  in  writing,  and  whose  decision  shall  be  final.  The  17th 
clause  vests  the  following  important  powers  in  the  trustees : — 

And  be  it  euacted,  that  from  and  after  the  passing  of  this  act,  the  whole  right  and 
property  of  and  in  the  existing  markets,  market-places,  and  slaughter-houses  situated 
respectively  in  Duke  Street  and  Gallowgate  Street,  in  Bell  Street,  in  King  Street,  in 
Market  Lane,  and  in  Scott  Street,  Cowcaddens,  all  in  the  said  city  ;  and  also  the  right 
and  property  of,  and  in  any  new  or  additional  markets,  market-places,  or  slaughter- 
houses which  may  be  erected  and  established  under  the  proYisions  of  this  act,  shall 
be,  and  the  same  are  hereby,  vested  in  the  trustees,  who  shall  have  the  sole  manage- 
ment and  regulation  of  the  markets,  market-places,  and  slaughter-houses  erected  and 
established,  or  to  be  erected  and  established,  and  the  sole  power  of  regulating  the 
extent  of  the  accommodation  to  be  allotted  to  the  indiyiduals  who  may  be  admitted 
to  use  the  same,  and  the  time  and  manner  of  occupying  and  using  the  same,  and  shall 
have  and  exercise  every  right  of  property  in  and  over  the  same,  and  shall  also  have 
power,  from  time  to  time,  to  extend,  enlarge,  improve,  light,  cleanse,  maintain,  and 
keep  in  repair  the  market-places  and  slaughter-houses,  as  they  shall  deem  expedient : 
provided  always,  that  nothing  in  this  enactment  contained  shall  be  held  to  apply  to 
the  market  on  the  east  side  of  King  Street,  nor  belonging  to  the  incorporation  of 
fleshcrs  under  the  contract  and  deed  of  agreement  herein-before  recited. 

All  arrears  of  rates  and  other  monies  due  to  the  trustees  under 
tlie  recited  acts,  are  to  be  henceforth  vested  in  the  trustees 
appointed  by  this  act.  The  19th  clause  empowers  the  trustees  to 
borrow  on  mortgage  any  sums  not  exceeding  m  the  whole  £40,000, 
which  sums  are  to  include  all  monies  borrowed  under  the  former 
acts,  and  remaining  unpaid.  The  trustees  are  also  further  em- 
powered to  take  from  any  banking  company  credit  on  a  cash 
account,  to  be  opened  and  kept  in  the  name  of  the  trustees,  accord^ 
ing  to  the  usage  of  bankers  in  Scotland.  Trustees  (who  are  not  to 
be  held  personally  liable  for  any  monies,  principal,  or  interest)  are 
empowered  to  purchase  such  lands,  houses,  &c.,  as  may  be  neces- 
sary for  the  purpose  of  erecting  additional  market-places  and 
slaughter-houses,  miprovements,  &;c.  The  next  clause  also  em- 
powers them  to  improve  and  enlarge  the  market-places  and  slaugh- 
ter-houses already  erected,  or  which  may  be  hereafter  erected,  and 
the  accesses  thereto,  &c.,  as  they  may  deem  expedient — 

And  to  provide  such  market-places  and  slaughter-hoases  with  aU  suitable  accom- 
modation, and  partioolarly  with  all  saoh  boildings  as  may  be  neoessary  for  the 
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deposit  and  mannfactare  of  offal,  blood,  tallow,  garbage,  and  other  prodiiotf  ftwi 
animals,  including  standing-room  for  catUe  for  a  suitable  time  before  being  alaii|^> 
ered,  so  as  to  present  nuisance  to  the  inhabitants,  and  also,  fh>m  time  to  time,  to 
discontinue  such  market-places  and  slaughter-houses,  or  any  of  them,  and  to  idl  aad 
dispose  of  the  lands  on  which  the  same  were  situated,  and  all  the  boildinga  evecM 
thereon  :  proTided  always,  that  before  discontinuing  any  of  the  market-plaeei  « 
slaughter-houses,  sufficient  market  and  slaughter-house  accommodation  shall  be 
proTided  by  the  trustees  in  some  other  convenient  situation  within  the  limiti  of  tUi 
act. 

The  24th  clause  authorises  the  establishment,  in  the  yicmityof  the 
slaughter-houses,  of  a  market  for  the  sale  of  the  raw  hides  of  the 
catt^  slaughtered  in  Glasgow ;  and  empowers  the  trustees  to  pD^ 
chase  such  lands  as  may  be  required,  and  to  erect  thereon  houses, 
sheds,  enclosures,  and  other  necessary  building,  including  aooom- 
modation  for  the  keeper  of  the  said  market.  Before  proceeding  to 
the  erection  of  any  market-places  or  slaughter-houses,  the  trustees 
are  to  cause  to  be  exhibited  for  public  inspection,  at  the  town-clerk's 
office,  a  plan,  elevation,  and  specification  of  the  same,  together  with 
an  estimate  of  the  probable  expense.  Several  subsequent  clauses 
refer  to  the  tolls  to  be  taken.  These  are  thus  enumerated  in  sche- 
dules appended  to  the  act — 

Lire  Cattle  Market, — For  oxen,  cows,  bulls,  or  heifers,  6d.  per  head  ;  for  sheep  aid 
lambs,  Is.  per  score  ;  for  calves,  4d.  per  head  ;  for  swine  and  goats,  3d.  per  head. 

Hone  Market. — For  every  horse  or  mule  above  thirteen  hands  high,  6d. ;  Ibr 
every  horse,  mule,  or  ass  under  thirteen  hands  high,  3d. 

Sfaughter-kousei, — For  every  ox,  cow,  bull,  or  heifer  slanghtered.  Is. ;  for  evezy 
boar,  sow,  hog,  or  pig  ditto,  6d  ;  for  every  calf,  ditto,  4d. ;  for  every  sheep,  Iftmh,  or 
goat,  ditto,  2d.  With  the  addition  of  4d.  for  the  use  of  Uie  eanldron^  and  hot  water 
for  every  boar,  sow,  hog,  or  pig,  if  required. 

Hide  Market. — For  each  hide  of  neat  oxen  or  other  such  cattle,  3d.  ;  ditto  of  aay 
hog,  Id. ;  ditto  of  any  calf  or  sheep,  ^d. ;  ditto  of  any  lamb,  ^d. 

Parchaeen  of  Tallow. — For  every  hundredweight  of  112  lb.  searehed,  5d. 

The  trustees  may  lease  the  market-places  and  slaughter-houses, 
or  any  of  the  stalls,  standing-places,  killing-rooms,  benches,  or 
other  conveniences,  or  any  part  thereof,  and  also  the  several  rates 
authorised  to  be  levied,  for  any  period  not  exceeding  three  yean, 
and  upon  such  terms  as  shall  be  agreed  upon  between  the  trustees 
and  the  proposed  lessee.      The  refuse  of^  the  slaughter-houses  to 
belong  to  the  trustees,  who  may  use  or  sell  the  same  as  they  shall 
^eem  expedient,  and  apply  the  proceeds  to  the  purposes  of  this  act. 
riio  trustees  to  pay  annually  to  the  treasurer  or  chamberlain  of 
Glasgow,  a  ground-annual  or  rent-charge  equal  to  five  per  cent  per 
Annum  on  the  value  of  the  ground  and  buildings  of  the  slaughter- 
houses in  Market  Lane,  and  the  beef  and  mutton  markets  in  King 
Street  and  Bell  Street,  and  of  the  rents,  dues,  &c.,  surrendered  by 
'he  corporation  to  the  trustees  in  virtue  of  the  last-recited  act,  and 
vhich  ground-annual  is  to  remain  a  lien  on  the  market-places  and 
'laughter-houses  so  far  as  still  the  property  of  the  trustees,  and  to 
)e  payable  at  Whitsunday  and  Martinmas ;  provided  that  nothing 
n  this  act  shall  affect  the  validity  of  a  decree  pronounced  by  the 
'^'^erift'-substitute  of  Lanarkshire  on  the  23d  of  August  1845.    The 
•  .  <^    £1%    o  hr.  aipo  Annually  paid  Ky  the  trustees  to  the  inoor- 
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poration  of  fleshers,  as  compensation  for  the  value  of  the  manure 
arising  from  the  slaughtering  of  cattle  by  the  members  of  the 
incorporation — the  trustees  to  be  empowered  to  redeem  the  said 
annual  payment  on  giving  six  months'  notice,  by  paying  ^2200, 
being  equal  to  twenty- two  years^ purchase.  The  35th  clause  refers  to 
the  saving  rights  of  the  present  members  of  the  incorporation  of 
fleshers,  and  the  sons  ana  sons-in-law  of  such  members ;  the  dues 
payable  by  whom  not  to  exceed  two-thirds  of  the  sums  leviable  from 
other  persons  using  the  slaughter-houses  ;  such  modified  dues 
never  to  exceed  in  amount  the  rates  and  duties  leviable  from  the 
said  members,  as  fixed  by  an  act  of  the  magistrates  and  town- 
council  on  the  8th  of  December  1755,  and  confirmed  by  a  decision 
of  the  Court  of  Session  on  the  15th  of  June  1802 :  a  proviso 
interdicts  the  trustees  from  removing  or  discontinuing  the  existing 
slaughter-house  in  Market  Lane,  until  new  accommodation  be 
provided.  The  trustees  may  negotiate  with  any  of  the  existing 
members  of  the  said  incorporation  for  the  renunciation  of  their 
rights  and  privileges  in  respect  of  slaughtering  cattle,  and  paying 
such  compensation  as  may  be  mutually  agreed  upon.  The  sum  of 
£10o  to  bo  paid  by  the  trustees  to  the  incorporation  of  fleshers  as 
compensation  for  all  loss  they  may  sustain  by  the  number  of 
entrants  thereto  being  diminished  hy  the  operation  of  this  act. 
The  SSth  clause  directs  the  application  of  the  rates  and  other 
monies  received  by  the  trustees  as  follows : — flrst,  in  defraying  the 
expenses  of  this  act ;  secondly,  in  payment  of  the  feu-duties  and 

f  round-annuals  ;  thirdly,  in  payment  of  the  interest  of  monies 
orrowed  ;  fourthly,  in  maintaining  and  keeping  in  repair  the 
market-places  and  slaughter-houses ;  and  lastly,  towards  the 
repayment  of  the  principal  monies  borrowed  under  the  authority  of 
this  act.  The  next  clause  empowers  the  trustees  to  make  such 
bye-laws,  from  time  to  time,  for  the  management  and  regulation 
of  the  slaughter-houses  and  market-places  as  they  shall  tnink  fit, 
in  addition  to  the  purposes  for  which  bye  laws  may  be  made  under 
the  provisions  of  the  '^  Markets  -  and  Fairs  Glauses  Act,  1847." 
The  4()th  clause  interdicts  the  selling  of  cattle  in  any  public  place 
within  the  limits  of  this  act,  "  or  within  three  miles  of  the  Cross 
of  Glasgow,''  except  in  the  market-place  established  by  the  trustees, 
under  a  penalty  not  exceeding  £5^  and  for  every  hide  similarly 
sold  or  exposed  to  sale,  a  penalty  not  exceeding  ten  shillings ;  such 
penalties,  nowever,  are  not  to  extend  to  any  cattle  or  hides  "  sold  in 
the  burgh  of  Rutherglen,  or  in  the  villages  of  Pollockshaws,  Lang- 
side,  or  Long  Go  van,  in  the  counties  of  Kenfrew  and  Lanark,  or  to 
any  private  sale  thereof  in  private  premises,  or  to  any  sale  thereof  in 
such  premises  by  a  licensed  auctioneer ;  or  in  the  case  of  raw 
hides,  to  any  private  sale  thereof  in  the  slaughter-housee,''  Any 
person  slaughtering  cattle  "  within  one  mile  beyond  the  limits  of 
this  act,"*'  to  be  liable  to  a  penalty  not  exceeding  £2  ;  and  selling 
or  purchasing  tallow  without  being  previously  searched,  to  be  liable 
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to  a  penalty  not  exceeding  £20.  Penalty  for  injuring  or  deb/ciite 
market-places  or  slaugnter-houses,  not  exceeding  £5.  AD 
penalties  to  be  sued  for  within  six  months.  The  48th  clanBe 
specially  exempts  the  hurgh  of  Hutherglen  from  being  affected 
.in  its  rights  and  privileges  from  the  operation  of  this  act.  In 
^citing  tins  act  in  legal  instruments,  it  will  be  suflScient  to  use  the 
expression  ^'Tlie  Glasgow  Markets  and  Slaughter-houses  Act, 
1850.^' 

ANIMAL  CRUELTY,  &C. 

Cruelty  to  Animals  {Scotland). — This  act  (cap.  92)  is  "for  the 
more  effectual  prevention  of  cruelty  to  animals  in  Scotland, '^  being 
an  extension  to  that  country  of  similar  enactments  (with  necessaiy 
variations)  contained  in  an  act  passed  in  the  previous  session 
applicable  to  the  improper  treatment  of  animals  in  Ens^land  and 
Ireland.  The  precamble  clause  of  this  act,  after  declaring  the 
-oxpediency  of  preventing  wanton  cruelty  in  the  treatment  of  horses, 
cattle,  and  other  domestic  animals  in  Scotland,  proceeds  to  enact, 
that  any  person  convicted  of  cruelly  beating,  ill-treating,  over- 
driving, &c.,  any  animal,  or  causing  such  cruelty,  shall,  for  eveiy 
such  offence,  be  liable  to  a  penalty  not  exceeding  £5,  A  similv 
penalty  is  imposed  upon  every  person  who  shall  keep  or  use,  or 
permit  to  be  used,  or  act  in  the  management  of  any  place  *^  for  the 
purpose  of  fighting  or  baiting  any  bull,  bear,  badger,  dog,  cock,  or 
other  kind  of  animal,  whether  of  domestic  or  wild  nature;" 
provided  always,  that  every  person  who  shall  receive  money  for 
the  admission  of  any  other  person  to  any  such  places,  shall  be 
<leemed  to  be  the  keeper  thereof.  A  like  penalty  is  also  imposed 
on  every  person  who  shall  "  in  any  manner  encourage,  aid,  or 
assist/^  at  the  fighting  or  baiting  of  any  of  the  above-named 
animals.  No  person  to  be  allowed  to  use  any  place  for  tlie  purpose 
of  slaughtering  horses  or  other  animals  (not  intended  for  butcoer- 
-meat)  without  being  dulv  licensed  by  the  sheriff  of  his  own  county, 
-vvho  shall  be  first  satisfied  of  the  character  of  the  applicant,  and 
upon  payment  of  a  sum  not  exceeding  five  shillings  to  the  sheriff 
clerk  for  making  out  and  recording  such  license;  a  copy  of  which 
to  be  open  to  public  inspection  on  payment  of  sixpence ;  and  every 
Dersou  so  licensed,  shall  cause  to  be  painted,  in  large  legible 
characters,  on  a  board  to  bo  af&xed  over  tho  gate  or  door  of  such 
house  or  place,  his  or  her  name,  with  the  words,  '^  Licensed  for 
slaughtering  horses,  pursuant  to  an  act  passed  in  the  session  of 
Parliament  holden  in  the  thirteenth  and  fourteenth  years  of  tlie 
Mgn  of  lior  majesty  Queen  Victoria ;  "  any  person  failing  to  do 
',  to  be  liable  to  a  penalty  not  exceeding  JP5,  and  a  further  like 
uenalty  for  every  day  during  which  such  board  shall  not  be  80 
affixed.  A  correct  description  of  all  cattle  received  for  slaughtering, 
x  oe  kept,  for  the  purpose  of  distinction  and  identity,  by  the 
fAO'^'^rs  of  ^Unori  ^or  houscft ;  the  sa^^e  to  be  entered  in  a  book,  to 
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\^hicli  access  may  at  all  times  be  had  for  the  purpose  of  inspection 
or  making  extracts  therefrom,  under  a  penalty  of  forty  shillings 
for  neglect.  Persons  licensed  to  slaughter  horses,  are  not  to  be 
licensed  as  "  horse  dealers"  at  the  same  time.  Complaints  under 
tills  act  to  be  made  within  one  calendar  month  after  the  commission 
of  the  offence,  before  the  sheriff  or  any  justice  of  the  peace  or  other 
magistrate,  who  may  summarily  dispose  of  the  same :  penalties  not 
paid  witliin  the  time  allowed,  subject  offenders  to  imprisonment 
for  any  time  not  exceeding  two  calendar  months,  unless  payment 
be  sooner  made  ;  a  provision  in  the  same  clause  gives  the  magistrate 
a  discretion  to  dispense  with  a  pecuniary  penalty,  and  adjudge,  in 
lieu  thereof,  imprisonment  not  exceeding  three  calendar  months. 
Any  person  who  may  be  taken  into  custody  under  the  provisions 
of  this  act,  and  who  may,  at  the  time,  have  charge  of  any  vehicle 
or  animal,  the  same  may  be  detained  as  security  for  payment  of 
penalty  and  any  expenses  incurred,  and  if  necessary  to  be  sold. 
No  action  to  be  brought  against  any  magistrate  or  other  person  for 
anything  done  under  the  authority  of  this  act,  unless  such  action 
shall  be  commenced  within  two  calendar  months  after  the  fact 
committed  ;  and  no  action  to  be  commenced  until  one  calendar 
month  after  a  notice  in  writing  delivered  to  the  defender.  The 
concluding  clause  declares  that  nothing  which  may  be  any  offence 
under  this  act,  shall  be  allowed  to  interfere  with  the  prosecution 
of  the  same  at  common  law. — [It  will  be  observed  that,  unlike  the 
similar  act  of  the  previous  session,  no  allusion  is  made  in  this*act 
touching  the  appropriation  of  penalties.] 

Infected  sheep  ana  other  animals, — In  tne  parliamentary  session  of 
lS4r8,  it  will  be  remembered,  two  acts  were  passed  for  remedying  the 
evils  consequent  upon  the  discovery  of  a  contagious  disorder  that  had 
broken  out  amono;  sheep,  cattle,  and  other  animals,  (suspected  to 
have  been  caused  by  diseased  stock  imported  from  abroad,)  by  which 
serious  losses  had  accrued  to  the  flockmasters  and  graziers  of  this 
country.  One  of  these  acts  empowered  her  Majesty  to  prohibit  from 
time  to  time,  by  Order  in  Council,  as  occasion  might  justify,  the 
importation  into  the  United  Kingdom,  of  cattle,  sheep,  horses,  or 
other  animals,  from  any  places  that  might  benamed  in  such  order:  the 
other  act  had  for  its  object  to  prevent  the  propagation  of  infection, 
and  to  this  end  a  series  of  stringent  penalties  were  enacted  against 
all  persons  who  should  expose  for  sale  at  any  fair  or  market, 
sheep  or  lambs  knowing  tnem  to  be  diseased ;  or  who  should 
depasture  them  upon  any  uninclosed  land  ;  or  who  should  expose 
for  sale  meat  unfit  for  human  food,  &c.  The  operation  of  this  latter 
act  was  limited  to  two  years ;  namely,  from  the  1st  of  September 
1848  to  the  1st  of  September  1850.  During  the  last  session,  (viz. 
August  14,)  an  act  was  passed  (cap.  71)  declaring  it  expedient 
^^  to  continue  for  another  year,  and  until  the  end  of  the  then 
session  of  Parliament,"  the  act  of  1848,  for  "  preventing  the 
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spreading  of  contagions  or  infectious  disorders  amonff  sheM,  cattle^ 
and  other  animals?' 

FOREIGN  CORN,  &C 

Abatement  of  Duties. — In  an  act,  passed  last  session,  **  to  amend 
the  laws  relating  to  the  customs,^  (cap.  95,)  there  occars  one  short 
clause,  which  is  useful  to  be  known  by  the  importers  of  the  produce 
to  which  it  refers.     It  is  this  : — 

And  be  it  enacted,  that  no  abatement  of  daties  BhaU  be  made  on  acoonnt  of  aaj 
damage  received  by  any  corn,  grain,  meal,  or  floor,  imported  into  the  United  Kiflg* 
dom,  or  the  Isle  of  Blan. 

Since  the  above  act  was  passed,  circumstances  have  arisen  at  one 
of  the  outports  to  call  for  a  more  explicit  definition  of  the  foregoing 
clause ;  and  it  has  been  ruled  by  the  customs*  authorities,  that  the 
intention  of  the  Legislature  is  to  discontinue  in  future  allowance 
for  any  increase,  "on  account  of  heat,*"  of  the  measurable  quantity 
of  com  on  importation  from  foreign  parts,  as  well  as  allowances 
for  "  actual  damage  "  sustained  during  the  voyage. 

TURNPIKE  BOADS  AND  HIGHWAYS. 

Turnpike  Acta  Continuance. — This  act  (cap.  79)  was  passed  "to 
continue  certain  turnpike  acts  in  Great  Britain,  ana  to  make 
further  provisions  respecting  turnpike  roads  in  England."*"  The 
preamble  clause  enacts  that  all  turnpike  acts  in  Oreat  Britain, 
which  would  have  expired  at  the  end  of  the  last  session,  are  to  be 
continued  until  the  Ist  of  October  1851,  and  to  the  end  of  the 
then  next  session  of  Parliament ;  except  certain  specified  acts 
passed  in  the  reigns  of  Geo.  III.  and  IV.,  which  acts  refer  to  the 
repairing,  improving,  or  incorporating  of  the  following  roads  :— 
Tno  road  from  Gatton  Lodge  to  Povey  Cross,  Surrey ;  the  road 
from  St  John's  Chapel,  Marylebone,  to  the  north-east  end  of 
Ballard's  Lane,  Fincniey,  Middlesex ;  the  avenue  road  and  the 
Marylebone  and  Finchley  turnpike  roads ;  the  road  from  Whitby 
to  Middleton,  Yorkshire ;  and  the  several  roads  leading  from 
Lvniinfrtou  to  Wilverely  Post,  in  the  New  Forest.  The  first 
oporativo  clause  empowers  the  trustees  or  commissioners  of  any 
turnpike  road  to  reduce,  or  wholly  take  off,  the  tolls  on  honee, 
beasts,  cattle,  and  carriages  employed  in  conveying  lime  for  the 
improvement  of  land ;  and  also  to  reimpose  the  same  as  they  mar 
see  occasion :  no  such  reduction,  remission,  or  reimposition,  how- 
ever, to  take  effect  until  the  same  has  been  submitted  to  the 
approval  of  the  Secretary  of  State:  tolls  let  to  farm  to  be  exempted 
until  the  expiration  of  tlie  subsisting  contract.  The  fourth  clause, 
after  referring  to  a  section  of  tho  act  of  1849,  for  establiahinff  a 
sinking  fund  for  the  discharge  of  monies  thereafter  borrowed,  (uie 
particulars  of  which  will  be  found  in  our  analysis  of  the  acts  of 
that  session,)  declares  it  expedient  to  ^'  extend  such  enactments  (o 
debts  contracted  on  tho  security  of  tho  tolls  of  any  road  before  the 
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passing  of  the  said  act.''  Two  provisos  are  annexed ;  one  em- 
powering the  Secretary  of  State,  if  upon  application  he  shall  see 
fit  so  to  do,  to  authorise  the  trustees  or  commissioners  not  to  set 
apart  a  sinking  fund ;  the  other  proviso  declares  that  this  enact- 
ment shall  not  interfere  with  sinking  funds  formed  under  any  local 
acts,  for  the  discharge  of  monies  borrowed  on  the  tolls  of  any  turn- 
pike road.  Mortgagees  of  tolls  are  not  to  enter  into  possession  of 
toll-gates,  bars,  &c.,  so  long  as  the  interest  on  the  mortgage  debt 
is  punctually  paid ;  and  where  no  half-yearly,  or  other  periodical 
day  is  fixed  for  the  payment  of  interest,  the  same  shall  be  deemed 
to  be  payable  on  the  1st  of  May  and  the  1st  of  November  in  every 
year.  With  a  view  to  promote  the  union  of  turnpike  trusts,  the 
restriction  previously  existing — which  required  that  three  yews 
must  expire  before  a  union  of  trusts  could  be  effected — is  by  this 
act  repealed.  The  seventh  clause  refers  to  divisions  or  districts 
formed  in  certain  trusts,  according  to  the  provisions  of  the  acts 
constituting  the  same,  and  declares  it  expedient  that  power  should 
bo  given  to  unite  such  divisions  or  districts  into  one  trust,  or  to 
enable  such  divisions  or  districts,  either  separately  or  collectively, 
to  unite  with  other  trusts.  The  subsequent  part  of  the  clause 
then  details  the  necessary  provisions  for  facilitating  such  unions. 
A  schedule  is  appended  to  the  act,  in  which  are  enumerated  the 
titles  of  divers  acts,  (twenty-nine  in  number,  and  applicable  to 
different  counties  in  England,)  which  are  to  continue  in  force  until 
the  1st  of  November  1851,  and  no  longer,  unless  Parliament  shall 
in  the  mean  time  continue  the  same.  The  concluding  clause 
exempts  Ireland  from  the  operation  of  this  act ;  and  also  Scotland, 
*^  except  in  respect  of  the  continuance  of  the  acts  hereby  continued," 
(namely,  those  set  forth  in  the  schedule.)  In  citing  this  act  in 
legal  instruments,  it  will  be  sufficient  to  use  the  expression, 
''The  Annual  Turnpike  Acts  Continuance  Act,  1850." 

Application  of  Highway  Bates  to  Turnpike  Roads, — This  act 
(cap.  58)  was  passed  "  to  continue  an  act  for  authorising  the 
application  of  highway  rates  to  turnpike  roads."  The  preamble 
clause  refers  to  an  act  passed  in  the  4th  and  5th  of  her  present 
Majesty,  for  authorising  for  one  year  an  application  of  a  portion 
of  the  highway  rates  to  turnpike  roads  in  certain  cases  ;  which  act 
liaving  been  continued  by  sundry  acts  until  the  1st  of  October 
1850,  the  object  of  the  statute  passed  last  session  is  to  "further 
continue"  the  above  act  until  the  1st  of  October  1851,  "and  to 
the  end  of  the  then  next  session  of  Parliament.'' 

Regulation  of  Turnpike  Roads  in  Ireland. — This  act  (cap.  84)  was 
passed  to  *'  continue  certain  acts  for  regulating  turnpike  roads  in 
Ireland."  Any  existing  acts  for  making,  amending,  or  repairing  any 
turnpike  roads  in  that  country,  which  would  otherwise  have  expired 
on  the  31st  of  July  1850,  are  accordingly  "farther  continued  for  one 
year  " — namely,  until  the  Slst  of  July  1851 — "  or,  if  Parliament 
be  then  sitting,  until  the  end  of  the  then  session  of  Parliament.'^    A 
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provisional  clause  exempts  the  application  of  this  act  to  three 
statutes  of  Oeo.  IV.,  relative  to  the  repairing  and  improving  of 
the  following  roads  : — The  road  from  Dublin,  by  Ashboame,  to 
Slane  and  Drogheda;  the  road  leading  from  Lisbum  to  Monaghan; 
and  the  road  from  A  thy,  through  Gastleconier,  to  Kilkenny ;  and 
from  Castlecomer  to  Leighlin  Bridge,  and  from  Garlow  to  Castle 
comer. 

Turnpike  Roads  and  Bridge  Trusts  (Ireland.) — This  act  (cap.  4) 
was  passed  ^^  for  requiring  the  transmission  of  annnal  abstracts  oif 
accounts  and  statements  of  trustees,  or  commissioners  of  turnpike 
roads  and  bridges,  in  Ireland,  to  the  Lord-Lieutenant,  to  be  laid 
before  Parliament."  In  order  to  carry  out  the  requirements  of 
this  act,  it  is  enacted  in  the  preamble  clause,  that  the  trustees  or 
commissioners  of  every  turnpike  road  or  bridge  trust  in  Ireland 
shall,  either  by  themselves  or  some  committee  of  their  number, 
annually  examine  the  vouchers  and  audit  the  accounts  of  the 
officers  appointed  by  them,  and  also  examine  into  the  state  of  the 
revenues  and  debts,  distinguishing  bonded  from  floating  debts,  of 
the  several  road  or  bridge  trusts  for  which  they  act,  and  make  up 
abstracts  thereof,  which  are  to  be  signed  by  not  less  than  three  of 
the  trustees  or  commissioners.  The  clerks  or  secretaries  of  whom 
having  made  sucli  abstracts — according  to  a  form  prescribed  in  a 
schedule  appended  to  tlio  act — are  to  transmit  the  same  to  the 
Lord-Lieutenant,  "  or  other  chief  governor  or  governors  of  Ireland," 
on  or  before  the  1st  of  October  1850 ;  the  said  accounts  to  embrace 
the  period  of  one  year,  ending  the  31st  of  December  1849.  A 
similar  transmission  is  to  be  made  on  the  1st  of  October  in  all 
future  years ;  the  abstracts  and  statements  to  be  for  the  year 
ending  the  31st  of  December  then  next  preceding.  Refusal  or  neglect 
to  transmit  such  abstracts,  &c.,  within  the  time  prescribed,  to  incur 
a  forfeit  for  every  offence  "not  exceeding  <jP10,  nor  leas  than  jP5." 
On  receipt  of  the  annual  abstracts,  the  Lord- Lieutenant,  or  other 
chief  governor,  &c.,  "  shall  cause  the  same  to  be  revised,  abstracted, 
and  arranged,  and  laid  before  both  liouses  of  Parliament,  together 
with  any  observations  which  he  may  think  proper  to  be  made 
respecting  the  state,  condition,  and  repair,  of  the  roads  and  bridges, 
^r  any  of  them,  or  respecting  tlie  debts,  revenues,  expenditure,  and 
nanagement,  of  any  sucli  turnpike  and  bridge  trusts.''  Whenever 
he  trustees  or  commissioners  of  any  turnpike  road  or  bridge  shall 
^01*  ''nto  a  resolution  to  apply  to  Parliament  for  any  new  tnm- 
ir>  '^«\d  or  bridge  act,  or  for  the  continuation  of  the  term  and 
'  -a  of  any  existing  act,  or  for  an  alteration  of  tolls  or  pontages, 
ty  of  such  resolution  is  to  bo  transmitted  to  the  Lord- 
catcnant,  or  other  chief  governor,  &c.,  "together  with  a  copy  of 
hiiy  special  clauses  proposed  to  be  inserted  in  the  intended  act,  and 
t.lso  a  state'^ent  of  the  alteration  of  tolls  or  pontages  intended  to 
>o  p^i>''~ '  £ho  'joT'cluding  clause  declares,  that  all  penalties 
-  '■  -       '    "'    •'^'•AvppeH  in  the  same  manner  as  under 
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the  Irish  poor-laws  ;  and  to  be  applied,  one  moiety  to  the  informer 
8ueing,  and  the  other  moiety  to  the  trustees  of  the  road  or  bridge 
relating  to  which  the  offence  may  have  been  committed.* 


Petitions. 

The  following  petitions,  on  matters  kindred  to  agriculture,  were 
presented  to  parliament  during  the  last  session  : — 

Agricultural  Distress — For  measures  of  relief :  372  petitions,  128,842  signatures. 

Arterial  Drainage,  {Ireland) — For  completion  :  1  petition,  1  signature. 

Drainage,  ( Ireland  J— Ag;aiaat  proposed  allocation  of  loan:  1  petition,  20  signa- 
tures. 

Fairs  and  Markets,  (Act  27  Henry  VI.  c.  5) — For  alteration  of  law :  1  petition, 
239  signatures. 

Game  Laws  — For  repeal :  4  petitions,  603  signatures. 

Highways  Dill — Against:  79  petitions,  7800  signatures — for  alteration :  3  petitions, 
1 3  signatures — in  favour  .  1 4  petitions,  98  signatures. 

Highways  Bill  and  Jlighways  (District  Surveyors)  Bill — Against  :  6  petitions,  68 
signatures. 

Jlighways  Bill  and  Small  Tenements  Rating  Bill — ^Against :  1  petition,  1  signature. 

Jlighways  (England  and  Wales)  Bill — Against :  1  petition,  63  signatures. 

7/o/>jj— For  repeal  of  duty  :  3  petitions,  278  signatures. 

Incumbered  Estates  (Jreland)  Act—Yov  alteration  :  8  petitions,  3  signatures. 

Ijand  Tax — For  equalisation  :  9  petitions,  688  signatures. 

Landlord  and  Tenant,  (Ireland) — For  alteration  of  law:  21  petitions,  10,691 
signatures. 

Landlord  and  Tenant  (Ireland)  BUI — Against :  18  petitions,  14,969  signatures — 
for  alteration  :  1  petition,  250  signatures— in  favour  :  2  petitions,  401  signa- 
tures. 

Jjcaschold  Tenure  of  Land  (Ireland)  BUI — Against :  2  petitions,  95  signatures. 

Jjcasesfor  Lives  (Ireland)  Act — Against  alteration  :  1  petition,  1  signatuie. 

Malt—Yov  repeal  of  duty  :  417  petitions,  82,082  signatures — against  repeal :  1 
petition,  156  signatiu'es. 

Malt  and  Hops— For  repeal  of  duties  :  96  petitions,  7509  signatures. 

I^ational  Land  Com/wny— Complaining  of  conduct  of  Mr  Feargus  O'Connor:  3 
petitions,  163  signatures— for  inquiry  :  1  petition,  40  signatures — for  legali- 
sation :  1  petition,  70  signatures — for  winding  up  its  a&irs  under  direction 
of  Mr  O'Connor:  1  petition,  1  signature— against  interference  of  Government : 
2  petitions,  51  signatures — against  winding  up  its  a£Eairs :  1  petition,  21 
signatures. 

Public  Markets  (Ireland)  Ac. — For  establishment :  1  petition,  60  signatures. 

Public  Roads — For  better  management  :  1  petition,  1  signatiu^. 

Real  Property — For  relief :  1  petition,  1  signature. 

Real  Property  Conveyance  Bill — Against :  6  petitions,  66  signatures. 

Real  Property  Transfer  Bill — Against :  1  petition,  85  signatures. 

Sale  of  Land,  ( Ireland)— For  tdteration  of  law  :  1  petition,  1  signature. 

Tithes — For  alteration  of  law  :  1  petition,  52  signatures. 

Tithe  Commutation  Act — For  altei-ation  :  20  petitions,  1212  signatures. 

Tithe  Composition  (Ireland)  Acts — For  alteration  :  8  petitions,  158  signatures. 

Wheat— For  a  fixed  duty  of  10s. :  1  petition,  1  signature. 


*  The  remaining  part  of  this  paper,  containing  the  legislative  measures  regarding 
Local  Turnpike  Acts,  Registration  of  Lands  in  Ireland,  and  the  Acts  on  Markets  and 
Fairs,  is  reserved  for  the  next  number. — Ed. 
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Soon  after  the  close  of  our  late  war  with  the  Celestial  Empire, 
the  Horticultural  Society  of  London  despatched  Mr  Fortune  as 
their  botanical  collector  to  China,  to  investigate  the  flora  of  that 
almost  unknown  country ;  and  his  energy  and  enterprise,  no  leap 
than  his  professional  abilities,  during  three  years^  labours,  brought 
his  interesting  mission  to  a  successful  close.  Since  his  retom  he 
has  published  a  Tolume  on  his  wanderings,  which  is  es{>eciallj 
worthy  of  notice  for  the  closeness  with  which  he  has  investigated 
the  topics  of  which  he  treats,  and  for  the  impartial  and  unex- 
aggerated  tone  of  his  remarks.  His  work  contains  many  entertain- 
ing anecdotes  of  his  adventures,  and  some  valuable  observations  on 
the  people;  but  we  restrict  our  attention  to  the  portions  of  it 
whicn  treat  of  the  agriculture  and  horticulture  of  China.  Most 
erroneous  ideas  on  these  topics  have  hitherto  prevailed  in  Europe, 
partly  from  the  superficial  examination  and  limited  observation  of 
former  travellers  in  the  Celestial  Empire,  partly  from  their  iCTo- 
ranee  in  regard  to  matters  agriculturaL  No  reliance  could  be 
placed  on  their  statements  or  opinions — some  praising  Chinese 
cultivation  to  the  very  skies,  others  dismissing  it  with  undeserved 
contempt;  so  that  we  hail  Mr  Fortune's  able  and  truthful  volume 
with  much  satisfaction,  as  it  enables  us  to  form  correct  conclusions 
on  this  hitherto  mystified  subject,  and  to  present  a  digest  of  them 
to  the  reader. 

The  Empire  of  China  includes  both  tropical  and  temperate 
regions  in  its  vast  extent,  and,  from  its  geographical  position,  is 
liable  to  much  greater  extremes  of  heat  in  summer,  and  cold  in 
winter,  than  we  have  in  Western  Europe.  At  Hong-kong  and 
Canton,  in  the  south,  the  winter  months  are  dry;  but  at  Shanghae, 
in  the  north,  heavy  and  continued  falls  of  rain  and  snow  are  of 
frequent  occurrence.  "  In  fact,"'  says  Mr  Fortune,  "  the  climate 
of  northern  China  "f-  has  a  greater  resemblance  to  that  of  the  south 
of  England  or  France  than  it  has  to  that  of  the  southern  parts  of 
the  Chinese  empire ;  and,  although  hotter,  used  always  to  remind 
me  of  the  beautiful  summers  we  have  in  England  once  in  evwy 
ten  or  twelve  years.  The  sky  is  for  days  without  a  cloud,  and  in 
the  evening  a  heavy  dew  falls  and  refreshes  vegetation." 

Of  the  topography  of  the  interior  of  China  we  as  yet  know  little; 
the  coast  alone  is  generally  known  to  us,  and  it  is  in  few  places 
that  our  knowledge  of  the  country  extends  sixty  or  seventy  miles 
from  the  sea.     So  far  as  our  observations  extend,  the  south  of 

*  Three  Years*  Wanderings  in  the  Northern  Provinces  of  China,  inditding  a  VitU 
to  the  Tea,  Silk,  and  Cotton  ihvntries ;  icith  an  Aeeount  of  the  AffricMUwre  and 
Uorticitltnre  of  the  Chinese.    By  Robert  Fortune.     London  :  1847. 

t  The  district  so  called  by  our  author  is  in  reality  Central  China.  We  have 
retained  his  phraseology  throughout,  but  append  this  note  to  prevent  mistake. 
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China  is  composed  of  barren  mountains.  Bocks  of  granite  are 
seen  everywhere  protruding  above  the  scanty  vegetation;  the  soil 
itself  is  composed  of  dry  burnt  clay,  mixed  with  particles  of 
granite  in  a  decaying  or  disintegrated  state;  and  its  natural 
poverty  is  rendered  permanent  by  the  practice  of  periodically 
cutting  and  carrying  off  the  long  grass  and  stunted  bushes  for 
iirewood.  In  the  valleys  and  plains,  the  soil  consists  of  a  strong 
stiff  clay,  mixed  with  a  small  portion  of  sand,  but  containing 
scarcely  any  vegetable  matter  or  humus.  This  is  its  composition 
about  Canton  and  Macao,  and  in  fact  over  all  the  provinces  of  the 
south, — unless  perhaps  in  the  vicinity  of  large  towns,  where  its 
natural  character  has  been  altered  to  a  certain  extent  by  the 
influence  of  manure.  About  four  or  five  hundred  miles  northward 
from  Hong-kong,  a  visible  change  takes  place  in  the  soil  and  vege- 
tation. ^'  I  have  ascended  hills  near  the  mouth  of  the  Min,^^  says 
Mr  Fortune,  ^^at  least  three  thousand  feet  above  the  level  of  the  sea, 
which  were  under  cultivation  to  their  summit.^^  On  the  hills  there 
the  soil  is  a  gravelly  loam,  which,  though  far  from  rich,  repays 
the  labour  of  cultivation ;  and  in  the  low  grounds  it  is  an  excellent 
strong  loam,  not  unlike  what  we  find  in  some  of  our  best  wheat 
lands  in  England  and  Scotland,  and  capable  of  producing  excellent 
crops.  These  features  of  the  country  continue  for  some  three 
hundred  miles  farther  north,  up  to  the  latitude  of  Chusan — the 
mountains  gradually  sinking,  and  finally  disappearing  in  the  level 
district  surrounding  the  Bay  of  Hangchow.  At  Chapoo,  on  the 
northern  shore  of  this  bay,  Mr  Fortune  ascended  some  low  hills 
near  the  coast.  "  Here  it  is,'**  says  he,  "  that  the  hills  of  the 
south  end,  and  the  wide  plain  of  the  Yang-tse-Kiang  commences. 
On  one  side,  looking  towards  the  south  and  west,  mountains  are 
seen  towering  in  all  their  grandeur;  whilst,  on  the  northern  side, 
the  eye  rests  on  a  rich  and  level  plain,  watered  by  its  thousand 
canals,  and  dotted  all  over  with  towns  and  villages,  peopled  with 
an  inmiense  number  of  industrious  and  happy  human  beings.'* 
This  district  is  the  very  garden  of  China;  and  so  low-lying  is  it, 
that  it  is  intersected  in  all  directions  by  canals  and  rivers,  up 
which  the  tide  flows  to  a  great  distance,  and  almost  the  whole 
transport  of  the  district  is  carried  on  by  water.  Such  a  country 
of  course  presents  every  facility  for  irrigation,  which  w«  will  by-and- 
by  see  is  duly  taken  advantage  of;  but,  at  the  same  time,  it 
possesses  few  barriers  against  inundations  in  very  rainy  seasons. 
Of  this,  the  Peking  Gazette  for  last  year  furnishes  us  with  most 
melancholy  proofs ;  an  extent  of  country  equal  to  all  Britain 
was  then  submerged,  and  the  destruction  done  has  not  been 
paralleled  for  generations. 

The  Yang-tse-Kiang,  or  "  Child  of  the  Ocean '^ — the  agent  of 
all  this  fertility  and  oft-recurring  misery — is  a  river  second  only  to 
the  Amazons  and  Mississippi  in  magnitude,  and  rolls  its  mighty 
waters  from  the  deserts  of  Tartary,  eastwards  through  China,  to 
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the  Pacific.  The  vast  plain  through  which  it  flows  is  so  flat, 
that  as  one  sails  along  its  shores,  even  from  the  highest  mast 
not  a  hill  is  to  be  descried  on  the  farthest  horizon.  Landing  at 
Shanghae,  Mr  Fortune  found  the  nearest  hills  fully  forty  miles 
distant  from  the  sea, — and  these  merely  isolated  heights  or  knolls, 
not  more  than  two  or  three  hundred  feet  high.  ^'  From  their 
summit,  on  a  clear  day,^^  says  he,  '^  I  looked  round  in  all  direc- 
tions, and  was  only  able  to  see  some  hills,  apparently  having  the 
same  isolated  character,  far  away  on  the  southern  horizon."  All 
the  rest  of  the  country  was  a  vast  level  plain,  without  a  mountain 
or  a  hill  to  break  the  monotony  of  the  view,  and  intersected  (as  we 
have  said)  by  a  network  of  rivers  and  canals.  '^  The  soil  is  a 
rich  deep  loam,  and  produces  heavy  crops  of  wheat,  barley,  rice, 
and  cotton,  besides  an  immense  quantity  of  green  vegetable  crops.'* 
In  some  places  the  land  is  below  the  level  of  the  rivers,  and  there 
rice  is  grown ;  but  the  greater  part  is  above  their  level,  and  is  well 
adapted  for  the  cultivation  of  tne  cotton  plant.  Indeed,  this  is  the 
great  Nanking  cotton  country,  which  supplies  all  China,  as  well  as 
the  adjoining  islands  of  the  Archipelago.  '^  The  soil  of  this 
district,''  continues  our  author,  "  is  not  only  remarkably  fertile, 
but  agriculture  seems  more  advanced,  and  bears  a  greater  resem- 
blance to  what  it  is  at  home,  than  in  any  part  of  China  which  I 
have  seen.  One  here  meets  with  a  farmyard  containing  stacks 
regularly  built  up  and  thatched  in  the  same  form  and  manner  as 
-we  find  them  in  England ;  the  land,  too,  is  ridged  and  furrowed 
in  the  same  way;  and  were  it  not  for  plantations  of  bamboos,  and 
the  long  tails  and  general  costume  of  the  natives,  a  man  might 
almost  imagine  himself  on  the  banks  of  the  Thames.'' 

Every  agricultural  operation  in  China  is  done  with  the  greatest 
regularity,  at  certain  stated  times  which  experience  has  proved  to 
be  the  best ;  and  in  nothing  is  this  more  apparent  than  in  the 
manuring  of  the  cotton  fields.  Early  in  April  the  agricultural 
labourers,  all  over  the  country,  are  seen  busily  employed  in  clear- 
ing the  numerous  canals,  ponds,  and  ditches;  ana  the  mud  thus 
obtained — which  has  been  formed  by  the  decay  of  long  grass,  reeds, 
^nd  succulent  water-plants,  and  partly  by  the  surface-soil,  which 
aas  been  washed  down  from  the  niglier  grounds  by  the  rains — is 
;onveyed  away,  and  spread  over  the  cotton  fields.  Roadside 
scrapings  and  burnt  rubbish  are  saved  up  for  the  same  purpose. 
-Previous  to  this  manuring,  the  soil  has  either  been  ploughed  by 
he  small  buffalo- plough*  in  common  use  in  the  country,  and  then 

*  luiS  plough  has  a  heam,  a  handle,  and  a  share,  with  a  wooden  stem,  and  a  reil 
>ehind,  instead  of  a  mouldboard.  It  is  a  rude  instrument,  and  as  the  ploaglinuun 
>ften  vindi  his  work  under  water,  a  tasteful  ridge  is  beyond  the  sphere  of  his  con- 
'^mplation.  But  BIr  Fortune  and  Mr  Lay  agree  that  it  answers  the  pnrpoM  ;  the 
ormer  adding,  "  probably  much  better  than  ours  would,  which  has  been  fonnd  to  bo 
00  heavy  and  unmanageable  for  the  Chinese.  Some  of  our  ploughs  hare  been  offered 
o  the  native  farmers  gratit,  but  they  will  not  use  them."— p.  296.    In  China,  Qtilitj 

*    ""H*     *•»!'     tynlt^T    m«nfV*  for-     .avkr^Aarnin/tA  b^inff  •'♦"f"    hC"  ^Hffhted. 
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broken  and  pulverised  by  the  three-pronged  hoe,  or,  in  those 
instances  where  the  farms  are  small,  and  cannot  boast  of  a  buffalo, 
it  is  loosened  and  broken  up  entirely  by  manual  labour.  In  the 
end  of  April  and  beginning  of  May,  the  cotton  seeds  are  carried 
in  baskets  to  the  fields,  and  sown  generally  broadcast,  but  some- 
times in  drills  or  patches.  The  fields  are  carefully  tended  during 
growth  :  the  plants  are  thinned  where  they  have  been  sown  too 
thickly,  the  earth  is  loosened  amongst  the  roots,  and  the  ground 
hoed  and  kept  clear  from  weeds.  The  cotton-plant  produces  its 
flowers  in  succession  from  August  to  the  end  oi  Octooer;  and  as 
the  pods  are  bursting  every  day,  it  is  necessary  to  have  them 
gathered  with  great  regularity,  otherwise  they  fall  upon  the 
ground,  and  the  cotton  gets  dirty,  which  of  course  lowers  its 
value  in  the  market.  At  this  season,  accordingly,  little  bands  of 
Chinese  are  seen  in  the  afternoon  in  every  field,  gathering  the 
ripe  cotton,  and  carrying  it  home  to  the  farmyard,  where  it  is 
spread  out  to  the  sun  on  liurdles,  but  is  always  taken  under  cover 
at  night.  When  perfectly  dry,  it  is  separated  from  the  seeds  by 
the  well-known  wheel  with  two  rollers,  which,  when  turned  round, 
draws  or  sucks  in  the  cotton  and  rejects  the  seeds.  ^^  It  is  a 
simple  and  beautiful  contrivance,''  says  Mr  Fortune,  "  and 
answers  well  the  end  for  which  it  is  designed."  The  cotton  is 
now  ready  for  market, — and  early  in  the  fine  autumnal  mornings, 
the  roads  leading  into  Shanghae  (the  emporium  of  the  district) 
are  crowded  with  bands  of  coolies  or  small  farmers,  from  the  cotton 
farms,  each  with  his  bamboo  across  his  shoulders,  and  a  large  sack 
of  cotton  swung  from  each  end.  These  coolies — many  of  whom 
bring  their  own  produce  to  market — are  very  independent  in  their 
dealings :  should  the  price  offered  by  the  merchant  be  below  the 
owner's  expectation,  he  immediately  shoulders  his  load  and  walks 
off  to  a  rival  warehouse ;  and  a  similar  independence  characterises 
the  peasant  farmers  in  all  their  other  dealings.  "  Before  the 
cotton  is  converted  into  thread  for  the  purpose  of  weaving,  it  is 
cleaned  and  freed  from  knots  by  a  process  common  also  in  our 
Indian  possessions  —  viz.  by  an  elastic  bow,  the  string  of  which 
is  passed  under  a  portion  of  the  cotton  placed  on  a  table,  throws  it 
into  the  air  by  the  vibration  which  is  kept  up  by  the  workmen, 
and  separates  the  fibre  without  at  all  breaking  or  injuring  it :  at 
the  same  time  the  wind  caused  by  the  sudden  vibration  carries  off 
the  dust  and  other  impurities.  After  this  process  the  Chinese 
cotton  is  particularly  pure  and  soft,  and  is  considered  by  good 
judges  not  to  be  surpassed  by  any  in  the  world."  Every  small 
farmer  or  cottager  reserves  a  portion  of  his  cotton  produce  for  the 
wants  of  his  own  family ;  and  this  is  cleaned,  spun,  and  woven  by 
the  female  members,  sometimes  assisted  by  the  old  men  or  young 
boys  who  are  unfit  for  the  labours  of  the  field.  In  every  cottage 
throughout  the  cotton  district  the  traveller  meets  with  the  spin- 
ning-wheel and  the  small  handloom,  which  used  to  be  common  in 
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our  own  country  in  former  times,  but  which  have  now  given  way  to 
machinery.  Where  the  families  are  numerous  and  industrious,  a 
surplus  of  cloth  is  thus  woven;  in  which  case  it  is  sold  at  the  adja- 
cent towns,  and  money  is  thence  realised  for  the  purchase  of  tea  and 
other  necessaries  which  are  not  produced  in  this  particular  district. 

With  the  usual  providence  of  tlie  Chinese,  every  part  of  the 
cotton  crop  is  turned  to  account.  The  cotton  itself  clothes  them, 
and  affords  them  the  means  of  supplving  them  with  all  the  neces- 
saries of  life ;  the  stalks  boil  their  frugal  meals  ;  and  the  adies 
even — the  remains  of  all — are  strewed  over  their  fields  for  the 
purposes  of  manure.  Moreover,  as  they  always  extract  two,  and 
sometimes  three,  crops  from  the  soil  in  the  course  of  the  year, 
they  have  adopted  the  plan  of  sowing  or  planting  fresh  crops 
before  the  removal  of  those  which  occupy  the  ground.  "  Wheat, 
for  example,  which  is  a  winter  crop,  is  reaped  in  the  Shanghae 
district  generally  about  the  end  of  May,  while  the  proper  time 
for  putting  in  the  cotton  seed  is  the  beginning  of  that  month  or 
the  end  of  April.  In  order,  therefore,  to  have  cotton  on  the 
wheat-lands,  the  Chinese  sow  its  seeds  at  the  usual  time  amongst 
the  wheat ;  and  when  the  latter  is  reaped,  the  former  is  seyeral 
inches  above  ground,  and  ready  to  grow  with  vigour  when  it  is 
more  fully  exposed  to  the  air.'^  In  like  manner,  clover,  beans, 
and  other  vegetables  are  frequently  above  ground  in  the  cotton 
fields  before  the  stalks  of  the  latter  are  removed.  Thus  the 
Chinese,  in  the  northern  provinces,  lengthen  by  every  means  in 
their  power,  the  period  of  growth,  and  ^ain  as  much  as  they  pos- 
sibly can  from  the  fertility  of  their  laud.  The  reader  must  bear 
in  mind,  however,  that  the  soil  of  this  district  is  a  rich  deep  loam, 
which  is  able  to  yield  many  crops  in  succession,  without  the  aid 
of  a  particle  of  manure,  while  the  climate  is  capable  of  bringing  to 
perfection  many  of  the  productions  of  the  tropics,  as  well  as  idl 
those  indir;enous  to  the  temperate  regions  of  the  globe. 

Notwithstanding  the  fertility  of  much  of  their  soil,  there  is  no 
nation  that  equals  the  Chinese  in  the  diligent  collection  and  ap- 
nlication  of  manure.  Of  the  chemical  manures  which  science  has 
''ecently  introduced  into  western  Europe,  they  know  nothing;  but 
They  make  the  most  of  what  they  have,  and  in  the  eager  collection 
jf  nightsoil,  they  even  beat  the  Dutch  !  In  all  their  towns,  large 
7isterns  or  earthen  tubs  are  placed  in  the  most  conspicuous  and 
.r,nvpriient  places  for  the  reception  of  this  kind  of  manure;  and 
vvii»i.  would  be  considered  an  intolerable  nuisance  in  Europe,  is 
liftrr  looked  upon  by  .ill  classes,  rich  and  poor,  with  the  utmost 
-'•M.^wacency.  Almost  every  Chinese  town  is  permeated  by  canals; 
%iid,  on  these,  long  clumsy  boats  are  placed  in  difierent  districts 
..'  the  town,  into  which  the  nightsoil  and  urine  are  emptied,  and 
onveyed  from  thenco  to  the  country.  This  manure  is  sometinies 
jsed  after  fennentation,  but  freq^uently  not.  In  the  fertile  agri* 
.iilfiirol  riu+riMp  of  *bo^opfii.  till?  p^imulant  is  used  in  a  fresh 
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state,  being  of  course  sufficiently  dilated  with  water  before  it  is 
applied  to  the  crops.  And  there  can  be  little  doubt  that  in  this 
tlie  Chinese  are  perfectly  right ;  as  the  manure  must  be  much 
more  efficient  in  this  state  than  when  a  great  portion  of  the  am* 
monia  has  passed  off  into  the  air.*  A  strong  stimulant  like  this 
would  probably  in  ordinary  circumstances  have  an  injurious  effect ; 
but  as  it  is  used  only  when  the  crops  are  young  and  luxuriant^ 
they  are  then  able  to  assimilate  its  gases,  and  a  most  marked  effect 
is  produced  upon  their  growth  and  productiveness.  This  kind  of 
liouid-manure  is  generally  applied  to  wheat,  barley,  and  all  the 
cabbage  tribe  and  (Jther  garden  vegetables ;  but  not  to  rice,  which 
is  always  flooded  during  its  growth. 

For  rice  the  manures  are  manifold,  but  necessarily  they  are 
always  applied  at  or  before  sowing.  As,  from  the  scarcity  of  fire- 
wood in  China,  a  great  portion  of  the  straw,  cotton  stalks,  and 
grass,  which  would  go  to  manure  the  fields,  is  used  for  firing,  neces- 
sity has  forced  upon  farmers  the  plan  of  growing  manures.  In 
the  island  of  Chusan,  and  over  all  the  rice-country  of  Che-kiang 
and  Kiang-soo,  two  plants  are  cultivated  during  winter  almost 
exclusively  for  manure :  the  one  is  a  species  of  Coronilla,  the  other 
is  Trefoil  or  clover.  They  are  sown  in  ridges  in  autumn,  and 
grow  luxuriantly  till  April,  when  it  is  necessary  to  prepare  the 
ground  for  rice.  The  ridges  are  then  levelled,  and  tne  manure- 
plants  are  scattered  in  a  fresh  state  over  the  surface  of  the  ground; 
the  fields  are  next  flooded,  the  plough  and  harrow  are  employed, 
and  the  manure,  thus  half  buried  amongst  mud  and  water,  begins 
to  decay  immediately,  and  gives  out  a  most  disagreeable  putrid 
smell.  This  mode  of  manuring  is  generally  practised  in  all  the 
rice- lands  in  this  part  of  China,  and  the  young  paddy  doubtless 
derives  strong  nourishment  from  the  ammonia  given  out  in  the 
decou) position  of  this  fresh  manure.  The  Chinese  farmer  is  not 
a  chemist ;  he  knows  little  of  vegetable  physiology ;  but  his  fore- 
fathers have  hit  accidentally  upon  certain  systems  which  are  found 
in  practice  to  succeed,  and  to  tliese  he  himself  adheres,  and  hands 
them  down  unchanged  to  his  children. 

When  the  first  crop  of  rice  is  cut,  the  second,  which  has  been 
planted  in  the  alternate  rows,  is  left  to  grow  and  ripen  in  the 
autumn;  the  ground  is  stirred  up;  and  the  stubble  and  part  of  the 
straw  of  the  first  crop  is  immediately  worked  up  with  the  mud  and 
water  between  the  rows:  this  decays  in  the  same  manner  as  the 
trefoil  in  spring,  and  affords  manure  to  the  second  crop.  Prawn» 
andfish  are  frequently  used  for  the  same  purpose  and  in  the  same  way* 

*  Mr  Lay  considers  that  the  storing  of  manure  in  tanks  is  the  more  usual  practice; 
and  remarks — **  The  laying  up  the  rtjeetamenta  of  a  town  in  tanks,  exposed  to  the 
influence  of  the  weather,  and  the  spreading  forth  of  some  parts  [on  the  snr&ce  of 
tlie  ground]  to  dry  and  waste  in  the  sun,  once  seemed  to  me  to  be  needless  pro- 
cesses: inquiry  and  reflection,  howerer,  hare  since  altered  my  opinion,  and  I  am  now 
disposed  to  think  the  Chinese  are  right.*' — ^Lat's  Oi\n$$e  as  Aey  Art. 
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Burnt  earth  mixed  with  decomposed  Tegetable  matter  ii  another  higUj  etteenei 
manure,  and  is  common  in  all  the  agricultural  dietricte.  During  the  summer  montiu^ 
all  sorts  of  vegetable  rubbish  are  collected  in  heaps  by  the  roadside,  and  mixed  witt 
straw,  grass,  parings  of  turf,  &o.,  which  are  set  on  fire  and  bnm  slowlj  for  MTeial 
days,  until  all  the  rank  Tegetable  matter  is  decomposed,  and  the  whole  redaoed  to  a 
rich  black  earth.  It  is  then  turned  over  several  times,  when  it  presents  the  ssas 
appearance  as  the  vegetable  mould  used  in  gardens  in  England.  This  manure  is 
not  scattered  over  the  land,  but  reserved  for  covering  the  seeds,  and  is  applied  in  the 
following  manner.  When  the  seedtime  arrives,  one  man  makes  the  holes,  anothsr 
follows  and  drops  in  the  seed,  and  a  third  puts  a  handful  of  the  black  earth  on  tiie 
top  of  them.  Being  principally  vegetable  mould,  it  keeps  the  seed  loose  and  moist 
during  the  period  of  germination,  and  afterwards  affords  them  nourishment.  TUi 
manure  is  useful  mechanically  as  well  as  chemically  in  a  stiff  soil  like  that  of  the 
low  lands  of  China,  where  the  seeds  are  apt  to  be  injured  iir  the  process  of  germina- 
tion. The  young  crop  thus  planted  acquires  a  vigour  in  its  first  growth,  whidi 
enables  it  to  assimilate  the  matter  which  forms  the  strong  stiff  soil,  and  to  strike  Its 
roots  firmly  into  it. 

Oilcake  also  (manufactured  from  the  seeds  of  a  certain  kind  of 
<;abbage,  and  some  other  oleaginous  plants)  is  broken  in  pieces 
and  scattered  broadcast  over  the  land,  or  applied  in  the  same  man- 
ner as  the  vegetable  earth ;  while  bones,  shells,  old  lime,  soot, 
ashes,  and  all  kinds  of  rubbish,  are  also  eagerly  bought  up  by  the 
farmer.  From  this  imperfect  summary  it  will  be  seen  how  little 
we  are  ahead  of  the  Celestials  in  the  kinds  of  our  manures,  and 
how  much  we  are  behind  them  in  the  diligent  collection  of  fertilis- 
ing matter.  Indeed,  there  appears  to  be  less  waste  of  fertilising 
matter  in  China  than  in  any  country  in  the  world. 

Bice,  being  the  chief  article  of  food  in  China,  is  of  course  the 
staple  production  of  the  country, — more  particularly  in  the  south, 
where  two  crops  of  it  can  easily  be  raised  in  the  hot  uionths, 
besides  another  crop  of  some  more  hardy  vegetable  in  winter. 
Whenever  possible,  it  is  grown  on  lower  levels  than  the  cotton  plant, 
freauently  on  flats  below  the  level  of  the  adjoining  rivers,  in  order 
to  iacilitate  its  flooding ;  and  the  soil,  in  such  places,  is  generally 
a  stiff  clay — perhaps  from  the  vegetable  mould  oeing  washed  away 
by  the  frequent  floodings.  But  the  spots  most  favourable  for  the 
cultivation  of  rice  are  such  as  are  of  an  alluvial  kind  ;  as,  for 
instance,  where  the  soil  is  carried  along  by  the  streams  which 
tumble  down  the  sides  of  the  hills,  and  being  deposited  near  their 
feet,  gives  breadth  to  the  little  valleys,  or  forms  a  delta  at  their 
mouth.  In  this  way  a  field  or  farm  is  produced  fit  for  the  tiller; 
and  the  stream  which  deposited  it  still  supplies  a  stock  of  water 
to  replenish  the  banks  and  furrows.  ^^  Thus,  by  a  simple  and  beau- 
tiful provision  of  nature,  the  meadow  is  formed  and  irrigated  by 
the  same  cause.  The  fields  are  parted  by  neat  terraces,  besidle 
which  the  rills  often  glide  in  refreshing  lapse,  and  the  little  fish 
sport  in  the  radiance  of  a  summer'^s  sun.*' 

As  the  land  is  inundated  before  the  ploughing  commences, 
this  is  nothing  else  than  turning  up  a  layer  of  mud  and  water 
six  or  eight  inches  deep — ^the  labourer  and  nis  bullock,  of  conrse, 
wading  all  the  time.  The  water-buffalo  generally  employed 
in   the  south  is   well  adapted  for  this  work,  as  he  delights  to 
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wallow  amongst  the  mud,  and  is  often  found  swimminof  and 
amusing  himself  in  the  canals  on  the  side  of  the  rice-fields ; 
but  it  appears  a  most  disagreeable  and  unhealthy  operation 
for  the  poor  labourer,  who  nevertheless  goes  along  cheerful  and 
happy.  After  this  comes  the  harrows  :*  the  object  of  both  plough- 
ing and  harrowing  being,  not  only  to  loosen  the  earth,  but  to  mix 
up  the  whole  until  it  forms  a  puddle,  and  its  surface  becomes 
smooth  and  soft.  In  this  condition  it  is  ready  to  receive  the 
young  rice-plants,  which  some  time  before  have  been  sown  thickly-f* 
in  small  patches  of  highly  manured  ground,  the  seeds,  in  some 
districts,  being  steeped  in  liquid  manure  before  being  sown.  When 
about  ten  inches  in  height,  the  plants  are  next  carefully  lifted  by 

Eassing  a  kind  of  share  below  their  fine  roots,  and  removed  in  a 
asket  to  the  field,  where  they  are  put  in  in  patches,  each  contain- 
ing about  a  dozen  plants,  and  in  rows  from  ten  to  twelve  inches 
apart  each  way.  "  The  operation  of  planting  is  performed  with 
astonishing  rapidity.^  A  labourer  takes  a  number  of  plants  under 
his  left  arm,  and  drops  them  in  bundles  over  the  laud  about  to  be 
planted,  as  he  knows  almost  to  a  plant  what  number  will  be 
required.  These  little  bundles  are  then  taken  up,  and  the  proper 
number  of  plants  selected  and  plunged  by  the  hand  into  the  muddy 
soil  When  the  hand  is  drawn  up,  the  water  immediately  rushes 
into  the  hole,  carrying  with  it  a  portion  of  soil  to  cover  the  roots, 
and  the  seedlings  are  thus  pLanted  and  covered  in  without  further 
trouble."  Two  crops  of  rice,  as  we  have  said,  are  thus  annually 
raised  in  the  south  of  China,  besides  a  winter  one  of  vegetables  ; 
but  in  the  latitude  of  Ningpo,  where  the  summer  is  much  shorter, 
the  farmers  have  to  plant  the  second  crop  two  or  three  weeks  after 
the  first,  in  alternate  rows  ;  while  in  the  Shanghae  district,  about 
a  hundred  miles  still  further  north,  one  crop  alone  can  be  raised. 

During  the  growth  of  the  rice,  the  fields  are  always  kept  flooded, 
when  water  can  be  obtained.  The  terraces  near  the  base  of  the 
hills  are  supplied  by  the  mountain-streamlets,  and  the  fields  which 
are  above  the  level  of  any  adjoining  river  or  canal  are  inundated 
by  means  of  the  celebrated  water-wheel,§  which  is  in  use  all  over 

*  The  Chinese  harrows  are  a  little  more  passable  in  outward  figure  than  their  plough. 
Tliey  are  provided  with  three  rows  of  teeth^  and  a  handle  to  support  the  labourer^ 
-\t1io  stands  upon  them,  in  order  to  increase  their  effect  by  adding  to  their  weight. 

t  *'  There  is  some  philosophy  in  this/'  says  Mr  Lay, ''  as  seeds  will  germinate  better 
wlicn  closely  strewn  than  when  scattered  at  a  distance  from  each  other  :  the  couTivial 
adage,  ^  the  more  the  merrier/  is  quite  applicable  to  the  process  of  germination. 
The  sprouting  is  connected  with  the  chemical  change  or  fermentation  of  the  consti- 
tuents of  the  grain,  which  depends  for  its  intensity  upon  the  heat  of  the  whole  mass. 
^  If  two  lie  together,  then  they  hare  heat :  but  how  can  one  be  warm  alone  ! '  "— 
Lay's  Chinese  as  they  Are,  p.  120. 

X  Mr  Lay  corroborates  Mr  Fortune's  aoeonnt,  and  states  that  "  a  man  is  able,  by 
nu  ordinary  exertion  of  his  powers,  to  set  from  twenty  to  twenty-fire  plants  within 
the  minute." 

§  This  wheel  **  raises  the  water  by  a  series  of  float-biMordSy  which  traTerse  in  a 
trough,  and  sweep  the  fluid  with  them.  It  is  somewhat  upon  the  principle  of  our 
cbain-pump,  which  lifts  the  water  by  a  line  of  buckets  ;  bot>  instead  of  tlie  bocket. 
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the  country.  During  the  summer  it  is  necessary,  or  at  least 
advantageous,  to  go  over  the  ground  once  or  twice,  stirring  the 
soil  up  well  amongst  the  roots,  and  removing  any  weeds  which 
may  have  sprung  up.  When  the  crops  are  nearly  ripe,  the  water 
is  let  oflF,  as  no  longer  necessary ;  but  if  the  weather  is  wet,  the 
fields  retain  the  water  for  a  considerable  time ;  and  then  it  is  no 
uncommon  thing  to  see  the  natives  wading  nearly  up  to  the  knees 
in  mud  and  water,  when  they  are  gathering  in  the  harvest.  The 
rice  crops  are  cut  with  a  small  instrument  not  unlike  oar  reaping- 
liook,  (much  grain  bein^  lost,  as  there  needs  only  a  shake  to  dis- 
lodge it,)  and  are  generally  thrashed  out  at  once  on  the  fields  (if  diy) 
where  they  are  grown.  Sometimes,  however,  more  particularly  in 
tiie  north,  the  rice  is  tied  up  in  sheaves,  and  carried  home  before 
it  is  thrashed  ;  indeed,  ^'  everythino^  in  the  northern  agriculture  of 
tlie  Chinese  has  a  great  resemblance  to  what  is  practised  in 
Europe.''^  When  threshed  in  the  fields,  an  assistant  takes  np  the 
bundles  as  they  are  laid  down  by  the  reaper,  and  strikes  them 
upon  the  side  of  a  tub,  which  summarily  completes  the  process  of 
threshing.  A  curtain  surrounds  one  half  of  tne  tub,  to  screen  the 
grains  from  the  impulse  of  the  wind.  In  some  kinds  of  rice,  how- 
ever, the  kernels  refuse  to  quit  tlieir  lodgings  upon  so  short  a 
notice  ;  and  the  sheaves  are  then  carried  to  a  threshing-floor,  and 
beaten  with  a  flail  which  in  shape  exactly  resembles  our  own. 
But  the  Chinaman  simply  moves  the  '*  swingel  **'  round,  as  if  he 
were  using  a  whip ;  whereas  the  sturdy  hind  in  our  bams  makes 
it  revolve  round  nis  head  to  accelerate  its  velocity.  In  the  one 
case  there  is  an  art — in  the  other,  there  is  none. 

The  following  are  Mr  Fortune'*s  remarks  on  the  interesting 
subject  of  the  terrace  cultivation  and  irrigation  of  the  Chinese : — 

The  terrace  cnltiyation  of  China  has  been  noticed  by  nearly  all  wriiers  upoa  thii 

country,  and,  like  most  other  subjects,  it  has  been  either  mnch  exaggerated  or  nnder- 

valued.    It  appeared  to  me  to  be  carried  to  the  greatest  perfection  on  the  hiUaidea 

adjacent  to  the  river  Min  near  Foo>chow-foo ;  at  least  I  was  more  Btmck  with  it 

there  than  anywhere  else.     On  Failing  np  that  beautifnl  riTer,  these  terraoes  1o<^ 

like  steps  in  the  sides  of  the  mountains — one  rising  aboTe  another,  until  they  aome- 

'.imes  reach  six  or  eight  hundred  feet  above  the  level  of  the  se».    When  the  ziee  and 

other  crops  are  young,  these  terraces  are  clothed  in  luxuriant  green,  and  look  like  a 

M>lIection  of  gardens  among  the  ragged  and  barren  mountains.    The  temoe  lyttem 

s  adopted  by  the  Chinese,  either  for  the  purpose  of  supplying  Uie  hillsides  witk 

vater  where  paddy  [rice]  is  to  be  grown,  or  to  prevent  the  heavy  rains  washing  down 

.he  loose  soil  from  the  roots  of  other  vegetables.    Hence  these  cuttings  are  seen  all 

iver  the  sides  of  the  hills,  not  exactly  level  like  the  rice-terraces,  but  level  enough 

o  answer  the  purpose  of  checking  the  rains  in  their  descent  down  the  mountain. 

-""or  the  same  reason,  the  sweet  potato  and  other  crops  which  are  grown  on  tho  hills 

re  always  planted  in  ridges  which  run  croFs-ways  or  horizontally ;  for  were  the 

.(Iges  made  in  a  different  direction,  the  heavy  raina  which  fall  in  the  early  snmnMr 

"onths  would  carry  both  the  loose  soil  and  crops  down  into  the  plains. 

[lice  is  grovni  on  the  lower  terrace-ground,  and  a  stream  of  water  is  always  led 

t  has  merely  a  flat  piece  of  board,  which,  by  exactly  fitting  the  channel  in  which  it 
noves,  confines  the  water  between  itself  and  its  fellow.  In  fact  the  bottoaiy  two 
•des  of  the  trough,  and  the  two  successrve  fioat-boards,  compose  a  sort  of  estem- 
/orary  bucket.    Our  newly-discovered  method  of  raising  water  by  means  of  s  lund 
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from  some  rayine  and  made  to  flow  across  the  sides  of  the  hills,  until  it  reaches  the 
highest  [rice]  terrace,  into  which  it  flows  and  floods  the  whole  of  the  leTel  space. 
When  the  water  rises  three  or  four  inches  in  height,  which  is  sufficiently  high  for  the 
rice,  it  finds  Tent  at  an  opening  made  for  the  purpose  in  the  hank,  through  which  it 
flows  into  the  terrace  below,  which  it  floods  in  the  same  manner,  and  so  on  to  the 
lowest.  In  this  way  the  whole  of  the  rice  terraoea  are  kept  continually  flooded^ 
until  the  stalks  of  the  crops  assume  a  yellow  ripening  hue,  when  the  water  being  no 
longer  required,  it  is  turned  back  into  its  natural  channel,  or  led  to  a  different  part 
of  the  hill  for  the  nourishment  of  other  crops.  These  mountain-streams,  which 
abound  in  all  parts  of  the  hilly  districts,  are  of  the  greatest  importance  to  the 
farmer  ;  and  as  they  generally  spring  ftrom  a  high  elevation  in  the  ravines,  they  can 
be  conducted  at  pleasure  over  all  the  lower  parts  of  the  hills.  No  operation  in 
agriculture  gives  him  and  his  labourers  more  pleasure  than  leading  these  streams 
of  water  from  one  place  to  another,  and  making  them  subservient  to  their  purposes. 
In  my  travels  in  the  country  the  inhabitants  often  called  my  attention  to  this  branch 
of  their  operations ;  and  I  pleased  them  much  when  I  expressed  admiration  at  the 
skill  with  which  they  executed  it.  This  practice  is  not  confined  to  the  paddy  grounds; 
for  I  remember  once,  when  superintending  the  planting  of  some  large  trees  and 
shrubs  in  the  gardens  of  Messrs  Dent  &  Co.  in  Hongkong,  after  I  had  given  them  a 
large  supply  of  water  at  the  time  they  were  planted,  I  desired  the  gardener  to  repeat 
the  dose  next  morning.  But,  on  the  following  day,  when  I  returned  to  the  spot,  I 
was  surprised  to  find  a  little  stream  divided  into  many  branches,  and  meandering 
amongst  the  roots  of  the  newly  planted  trees.  As  there  was  no  stream  there  before, 
I  went  up  to  examine  its  source,  and  found  that  it  had  been  led  from  a  neighbouring 
ravine ;  a  work  more  easy  than  carrying  a  large  supply  of  water  in  buckets,  and  at 
the  same  time  more  efiectual. 

This  system  of  irrigation  is  thus  neatly  described  by  the  oldest 
of  uninspired  bards,  Homer — 

So  when  a  peasant  to  his  garden  brings 
Soft  rills  of  water  from  the  bubbling  springs. 
And  calls  the  floods  from  high  to  bless  his  bowers. 
And  feed  with  pregnant  streams  his  plants  and  flowers; 
Soon  as  he  clears  whatever  their  passage  staid, 
And  marks  the  future  torrents  with  his  spade. 
Swift  o*er  the  rolling  pebbles,  down  the  hills 
Louder  and  louder  purl  the  falling  rills  ; 
Before  him  scattering,  they  prevent  his  pains, 
And  shine  in  many  wanderings  o'er  the  plains. 

The  use  of  the  bucket  is  also  very  ancient ;  and  Mr  Lay  says  it 
answers  the  purpose  of  a  simple  and  rapid  conveyance  of  water 
much  better  than  one  would  conjecture.  When  in  use,  it  is  sus- 
pended between  two  men,  each  of  whom  having  hold  of  two  strings 
attached  to  it ;  they  fill  the  bucket  by  lowering  it  into  the  pond, 
raise  it  by  pulling,  and  then,  by  a  sudden  jerk,  empty  the  contents 
into  the  head  of  the  canal,  or  into  the  field — these,  of  course,  being 
in  immediate  proximity  to  the  river.  By  this  process,  one  is 
reminded  of  that  passage  in  the  book  of  Numbers — '*  He  shall  pour 
the  water  out  of  his  backets,  and  his  seed  shall  be  in  many  waters.'' 

The  summer  productions  of  the  plains  are,  as  we  have  seen, 
rice  and  cotton,  but  on  the  hilly  country  the  staple  produce  is 
earthnuts  and  sweet  potatoes ;  the  former  being  grown  most 
extensively  in  the  southern  provinces,  more  particularly  in  Fokien, 
— wliile  the  sweet  potatoes  are  better  a  little  farther. north,  where 
they  form  the  chiet  hill-crop.  In  April,  those  roots  of  the  sweet 
potato  which  have  been  saved  for  seed  are  planted  thickly  in  beds 
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near  the  houses,  or  in  the  comers  of  fields ;  and  as  they  begin  to 
push  out  young  shoots  immediately,  these  are  ready  to  be  taken 
off  by  the  beginning  of  May.  It  is  astonishing  how  well  these 
cuttings  thrive,  considering  the  little  care  expended  upon  them ; 
but  we  must  remember  that  this  is  the  commencement  of  the 
rainy  season,  and  that  the  sky  is  generally  cloudy,  and  the  air 
saturated  with  moisture. 

The  winter  crops  in  the  south,  around  Canton  and  Macao,  con- 
sist of  large  quantities  of  our  European  vegetables — such  as 
potatoes,  peas,  onions,  and  cabbages,  which  are  grown  for  the 
supply  of  the  Europeans  who  reside  at  Hongkong  or  Canton. 
The  indigenous  varieties  of  the  cabbage  tribe  never  produce  a  solid 
heart  like  ours,  and  are  of  no  value  when  imported  to  England ;  but 
the  celebrated  Pah-tsae^  or  white  cabbage  of  Shantung  and  Pekin?, 
is  a  delicious  vegetable,  and  large  quantities  are  brought  soutii 
every  autumn  by  the  coasting  junks.  In  the  northern  provinces 
the  principal  winter  productions  are  wheat,  barley,  peas,  beans,  the 
cabbage  oil-plant  (cultivated  for  the  sake  of  the  oil  extracted  from 
its  seeds,)  and  various  other  vegetables  of  lesser  note.  These 
crops  arc  sown  on  the  hills  as  well  as  in  the  low  lands,  and  on  the 
ground  which  produces  tho  sweet  potatoes  in  summer.  "  About 
Chinchcw  and  Amoy,  the  wheat  crops  are  so  poor  that  the  labourers 
pull  them  up  by  the  hand,  in  the  same  manner  as  we  do  on  our 
moorlands  in  England  and  Scotland.  They  are  of  course  much 
better  in  the  rich  district  of  Shanghae,  but  the  varieties  of  both 
wheat  and  barley  arc  far  inferior  to  ours  ;  and  as  the  Chinese  sow 
them  too  thickly,  they  are  generally  much  drawn  at  the  heads, 
and  the  corn  small.^^  In  any  comparison  of  this  kind,  however, 
it  is  important  to  recollect  that  wheat  and  barley  are  the  staple 
and  most  carefully  reared  crops  in  this  country,  whereas  they 
are  only  a  winter  crop  in  China,  and  hold  a  very  subordinate  place 
in  its  agriculture. 

There  is  no  regular  system  of  fallowing  in  China,  nor  is  the 
rotation  of  crops  much  known  or  practised.  Indeed,  as  regards 
the  low  lands,  ^'  tho  soil  being  a  kind  of  stiff  strong  clay,  capable 
of  yielding  many  crops  of  rice  in  succession  without  being  in  any 
way  burdened,  no  such  mode  of  cultivation  is  necessary.  "  By 
Chinese  economy  in  reference  to  manure,"  says  Mr  Lay,  ^'and  by 
a  constant  plying  of  the  soil  with  tho  plough  and  the  mattock, 
fallows  seem  to  bo  rendered  unnecessary ;  and  the  land  yidds  a 
naximum  produce  without  a  periodical  release,  to  exterminate  the 
weeds  or  to  invigorate  its  energies.'^ — (p.  125.)  Yet  it  must  not 
be  supposed  that  the  whole  of  the  land  is  always  under  crop,  and 
that,  as  some  writers  inform  us,  it  never  for  a  moment  lies  idle — 
''-^r  such  is  not  the  case.  Moreover,  Mr  Fortune  tells  us  that, 
;ven  *'  in  the  most  fertile  districts  of  Central  China,  it  would  be 
idiculous  to  assert,  as  some  have  done,  that  the  whole,  or  even 
c'-'-^nfe  par*  ;q  under  -•ultivation.     On  the  contrary,  by  far 
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the  greater  part  lies  in  a  state  of  nature,  and  has  never  been 
disturbed  by  the  hand  of  man.  I  am  anxious  to  state  this  fact 
in  express  terms,  in  order  to  set  those  right  who  have  been  led  to 
believe  that  every  inch  of  land  in  the  empire,  however  bleak  and 
barren,  is  under  cultivation,  having  given  way  to  Chinese  industry 
and  skill !  I  myself,  before  I  visited  China,  was  under  the  same 
impression  ;  but  the  first  glance  of  the  rugged  mountainous  shores 
[of  the  southern  provinces]  convinced  me  of  my  error.  Unfortu- 
nately our  opinions  of  a  distant  unknown  country  are  apt  to  go  to 
extremes,  either  fancying  it  entirely  barren,  or  else  a  paradise  of 
fertility." 

All  this  is  very  true ;  but  the  remark  is  so  pointedly  made  that 
it  may  lead  the  unwary  into  the  opposite  error.  The  "rugged 
mountainous  shores"  are  uncultivatea  certainlv,  and  will  remain 
so  to  the  crack  of  doom  ;  but  we  suspect  that,  in  other  respects, 
Mr  Fortune's  honest  anxiety  to  refute  his  predecessors'*  statements 
has  unintentionally  over-coloured  his  own.  He  himself  tells  us 
tliat  he  has  seen  mountains  near  Foo-chow-foo  cultivated  to  their 
summits,  though  three  thousand  feet  high,*  and  tiers  of  terraces 
carried  up  for  eight  hundred  feet,  "  like  a  collection  of  gardens 
ainon^  the  rugged  and  barren  mountains  ;"t  while  Lord  Jocelyn 
describes  a  similar  scene  on  the  bleak  mountain-shores  of  Man- 
chooria.t  Waste  lands  are  freely  bestowed  on  applicants  by 
Government,  says  Mr  Gutzlaff;  and  their  cultivation  is  encouraged 
by  no  taxes  being  imposed  till  the  land  has  become  remunerative 
to  its  owner.§  Mr  Martin  also,  speaking  of  this  economy  of  land  in 
China,  asserts,  after  full  inspection,  that  "if  such  an  amount  of 
^vaste  land  were  to  exist,  as  in  Ireland,  five  years  would  not  elapse 
without  its  being  made  fertile  and  productive."!!  Indeed,  the  reclam- 
ation of  waste  grounds  is  an  object  of  peculiar  interest  both  to  the 
Government  and  people;  and  in  a  pamphlet  published  at  Hongkong, 
so  recently  as  Marcn  last,  we  observe  that  such  operations,  under 
the  auspices  of  the  State,  are  at  present  being  carried  on  success- 
fully in  the  remote  district  of  Cashgar,  about  1700  miles  distant 
from  the  frontiers  of  China  Proper.lj 

The  wonders  of  machinery,  which  have  effected  such  a  revolu- 
tion in  our  manufactures  within  the  last  half  century,  find.no 
counterpart  in  China:  there  the  operations  and  instruments  of  the 
people  are  alike  simple — we  would  almost  say  rude,  were  it  not  for 
the  efficient  results  which  they  accomplish.  The  theorising,  specu- 
lative spirit  from  which  the  invention  of  ingenious  and  complex 
machinery  proceeds,  has  little  place  in  Chinese  intellect ;  but  an 
ability  for  details,  and  long  centuries  of  experience,  have  enabled 

*    Wandey-inffs  in  China,  p.  293.  t  Il>id.,  p.  802. 

:t  'S^'^  Months  with  the  Chinese  Expedition,  p.  106. 
§  China  Opened,  vol.  ii.  p.  16. 
II  Ireland  before  and  after  the  Uni<m,  p.  88. 

*I  Notes  on  the  Condition  and  Qa^vemmetU  of  the  Chinete  Empire  in  1849.  By 
Francis  Wadb,  Assistant-Chinese  Secretary,  p.  80. 
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tliem  to  turn  their  instruments  to  the  best  account.  MoreoTer. 
demand  is  the  great  parent  of  invention ;  and  we  generally  find 
that  the  higher  kinds  of  machinery,  which  require  large  capital  to 
work  them,  never  make  their  appearance  until  after  that  capital 
has  been  accumulated.  Now,  in  China  there  is  little  money  avail- 
able for  agricultural  machinery,  for  farms  are  universally  small, 
and  their  ownerH**  capital  trifling ;  and  from  the  absence  of  the  law 
of  primogeniture,  large  fortunes  seldom  survive  a  single  generation. 
Nevertheless,  if  large  fortunes  be  absent,  so  also  is  real  want. 
Agriculture  is  not  a  pursuit  that  tends  to  accumulate  great  wealth 
in  the  hands  of  individuals ;  but  it  is  more  steady  in  its  profits  than 
the  pursuits  of  commerce,  and,  regarded  as  a  national  occupation,  its 
tendency  is  to  keep  a  larger  population  in  healthy  and  comfortable 
circumstances  than  any  other  branch  of  industry.  Hence  there  is 
no  country  in  the  world  where  the  proverb  "  Money  begets  money, 
and  poverty  begetd  poverty,^"  is  less  applicable  than  in  China.  The 
evil  of  capital  crushing  labour  (at  present  so  universally  complained 
of  in  France  and  this  country)  is  there  unknown  :  land  can  be  had 
for  the  asking ;  and  machinery,  such  as  it  is,  is  low-priced,  and 
within  the  reach  of  all.  No  millionnairo  manufacturers,  with 
machinery  costing  d^30,000  or  £40,000,  overwhelm  all  competition, 
and,  by  ruining  small  traders,  draw  starving  thousands  to  cotton- 
mills  at  Nanking  or  Shanghae,  feeding  the  towns  toplethoraat  the 
expense  of  the  country,  and  accumulating,  from  the  labour  of 
thousands,  gigantic  fortunes  for  individuals.  The  small  farmer 
rears  his  crop  of  rice,  cotton,  or  tea,  dresses  and  sends  it  to  mar- 
ket, or  turns  it  to  his  own  use  as  food  or  clothing.  Uncrushed 
by  capital,  his  humble  industry  ever  meets  its  reward. 

The  farms  throughout  China  are  generally  small,  each  consisting 
of  from  one  to  four  or  five  acres.*  The  cottages  are  rude  and 
simple  in  their  construction,  being  built  for  the  most  part  of 
mud  and  stone,  with  earthen  floors — reminding  one  of  what  we 
used  to  see  in  Scotland  in  former  times,  when  the  cow  and  the  pig 
lived  and  fed  in  the  same  homo  with  the  peasant.  Scottish  cottages, 
however  even  in  those  days,  were  always  better  furnished  and 
more  comfortable  than  those  of  the  Chinese  are  at  the  present 
time.  Owing  to  the  scarcity  of  fuel,  to  which  we  have  already 
alluded,  the  Chinese  have  no  fires  in  their  houses  in  winter ;  they 
acconnnodate  themselves  to  the  varying  temperature  of  the  seasons 


iiney  is  a  secondary 
the  Chinese,"  says  Mr  Fortune;  "and,  in  instances  which  I  have 
soon,  the  smoke,  after  parsing  below  the  pan  for  drying  the  tea, 
was  allowed  to  escape,  as  it  best  could,  through  the  doors  and  roofe 
of  the  houses, — which  indeed,  in  China,  is  no  difficult  matter.^ 


"  Wanderifigi  in  (^ina,  p.  201. 
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The  truth  seems  to  be,  tiiat  the  generality  of  Chinese  houses  are 
built  for  the  heats  of  their  scorching  summers ;  and  they  trust  to 
additional  clothing  to  keep  out  the  cold  of  winter. 

^^  There  are  few  6ifl;hts  more  pleasing  than  a  Chinese  family  in 
the  interior  engaged  in  gathering  the  leaves  of  the  tea-plant,  or, 
indeed,  in  any  of  their  agricultural  pursuits.  There  is  the 
old  man — it  may  be  tlie  grandfather,  or  even  the  great-grandfather 
— patriarch-like  directing  his  descendants,  many  of  whom  are  in 
tiioir  youth  and  prime,  while  others  are  in  their  childhood,  in  the 
labours  of  the  field.  He  stands  in  the  midst  of  them,  bowed  down 
with  age,  but — to  the  honour  of  the  Chinese  as  a  nation — he  is 
always  looked  up  to  by  all  with  pride  and  affection,  and  his  old 
ai^e  and  grey  hairs  are  honoured,  revered,  and  loved.'*''  In  the  tea 
(ILst riots,  every  cottager  or  small  farmer  has  his  own  little  tea 
garden,  the  produce  of  which  supplies  the  wants  of  his  family,  and 
tiie  surplus  brings  him  in  a  few  dollars,  which  procure  him  the 
other  necessaries  of  life.  The  same  system  is  practised  in  every- 
tliini;  relating  to  Chinese  agriculture.  "  When,  after  the  labours 
of  the  day  are  over,'*'' says  Mr  Fortune,  "  they  return  to  their 
tumble  and  happy  homes,  their  fare  consists  chiefly  of  rice,  fish, 
and  vegetables,  which  they  enjoy  with  great  zest,  and  are  happy 
and  contented.  I  really  believe  that  there  is  no  country  in  the 
world  where  the  agricultural  population  are  better  off  than  they 
are  in  the  north  of  China.  Labour  with  them  is  pleasure,  for  its 
fruits  are  eaten  by  themselves,  and  the  rod  of  the  oppressor  is 
unfelt  and  unknown."''  "  For  a  few  cash^'*''  he  says  in  another  place, 
''  (1000  or  1200  cash=l  dollar)  a  Chinese  can  dine  in  a  sump^ 
tuous  manner  upon  his  rice,  fish,  vegetables,  and  tea;  and  I  fully 
l>  lieve,  that  in  no  country  in  the  world  is  there  less  real  misery 
and  want  than  in  China.  The  very  beggars  seem  a  kind  of  jolly 
(lew,  and  are  kindly  treated  by  the  inhabitants.''^ 

Chinese  jealousy  and  suspicion  of  foreigners  is  proverbial,  and 
the  Imperial  Government  does  all  in  its  power  to  prevent  strangers 
spying  out  the  Flowery  Land.  Mr  Fortune  had  many  rencontres 
on  this  subject  with  the  Mandarins:  in  some  cases  he  out- 
generaled them,  in  others  he  set  them  at  defiance.  Secretly,  and 
i  1!  a  Chinese  dress,  he  contrived  to  visit  the  great  city  of  Soo-Chow, 
t!ie  centre  of  Cliinese  fashion,  and  an  earthly  paradise  in  the 
e.?tiniation  of  the  Celestials.  Nevertheless,  with  this  exception, 
Ins  wanderings  were  limited  to  a  stripe  of  from  twenty  to  sixty 
miles  broad  along  the  coast.  Hence  the  great  silk  districts  of  Central 
China  were  beyond  his  reach  ;  but  he  passed  through  and  describes 
the  silk  district  of  Hang-Chow;  ana  as  Chinese  operations  are 
identical  in  all  parts  of  the  empire,  except  in  so  far  as  they  arc 
modified  by  difference  of  climate,  the  district  which  he  saw  maybe 
taken  as  a  pretty  close  sample  of  the  others  which  were  beyond  his 
reach.  At  Hang-Chow  the  mulberry  trees  are  all  grafted,  and 
produce  very  fine  thick  leaves ;  indeed,  the  silk  produced  in  this 
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district  is  amongst  the  finest  in  China — though  whether  this  is 
owing  to  the  particular  variety  of  the  mulberry  tree  used  in  feeding 
the  worms,  or  to  soil  or  climate,  still  remains  to  be  ascertained. 
^^  The  trees,  or  rather  shrubs,  are  planted  in  rows,  the  banks  of  the 
canal  being  a  favourite  situation ;  and  they  are  not  allowed  to 
grow  more  than  from  four  to  six  feet  in  height.  The  natives  set 
to  work  with  a  pair  of  strong  scissors,  and  cut  all  the  young  shoots 
off  close  by  the  stump ;  they  are  then  either  stripped  of  their 
leaves,  or  taken  home  in  bundles,  and  stripped  afterwards.  Before 
this  operation  takes  place,  the  plants  seem  m  a  high  state  of  health, 
producing  vigorous  shoots,  and  fine  large  thick  shining  leaves. 
After  the  leaves  have  been  taken  off,  the  bushes  look  like  a  collec- 
tion of  dead  stumps,  and  in  the  middle  of  summer  have  a  carious 
wintry  appearance ;  but  the  rain,  which  falls  copiously,  and  the 
fertility  of  the  soil,  soon  revive  a  succulent  plant  like  the  mulberry. 
The  Chinese  seem  very  particular  in  stirring  up  the  earth  amongst 
the  roots  of  the  bushes,  immediately  after  the  young  branches  and 
leaves  have  been  taken  off,  and  the  plantations  appear  to  have 
great  attention  paid  to  theni.^^  The  worms  are  commonly  kept  in 
dark  rooms,  fitted  up  with  shelves,  placed  one  above  another,  trom 
the  ground  to  the  roof  of  the  house ;  and  they  are  kept  and  fed  in 
round  bamboo  sieves,  placed  upon  these  shelves,  so  that  any  one  of 
the  sieves  may  be  taken  out  and  examined  at  pleasure.  The  silk 
farms,  like  all  other  Chinese  farms,  are  small,  and  are  generally 
worked  by  the  family  and  relations  of  the  farmer,  who  not  only 

[>lant,  graft,  and  cultivate  the  mulberry,  but  also  gather  the 
eaves,  feed  the  silkworms,  and  wind  the  silk  off  the  cocoons. 

Of  all  the  provinces  of  China,  those  in  which  the  tea-plant  grows 
are  the  most  guarded  against  the  visits  of  foreigners  ;  and  so  in- 
dispensable do  the  natives  believe  tea  to  be  to  the  "red-bristled  bar- 
barians,^^ that  during  the  late  war,  when  our  ships  were  *^  careering 
madly  in  the  Celestial  waters,"  the  Emperor  proposed  to  annihi- 
late us  at  once  by  stopping  the  export  of  tea  ana  rhubarb !  Sir 
John  Davis  has  given  us  a  full  account  of  the  different  kinds  of 
tea  manufactured  in  China,  but  Mr  Fortune  is  the  only  writer  who 
gives  an  accurate  eyewitness  description  of  the  cultivation  of  the 
tea-plant.  The  districts  where  it  is  reared  must  always  have  a 
rich  soil,  for  the  continual  gathering  of  their  leaves  is  very  detri- 
mental to  the  health  of  the  shrubs,  and  in  fact  ultimately  kills 
them.  Hence  a  principal  object  with  the  grower  is  to  keep  bis 
bushes  in  as  robust  health  as  possible;  and  this  cannot  be  done  .if 
the  soil  be  poor.  In  the  great  tea  plantations  in  Fokieii  and  Che- 
kiang,  the  soil  is  a  rich  sandy  loam,  always  situated  on  the  lower 
and  most  fertile  sides  of  the  hills,  and  never  on  the  low  lands.  The 
shrubs  are  planted  in  rows  about  four  feet  apart,  with  about  the 
same  distance  between  each  row,  and  look  at  a  distance  like  litfle 
shrubberies  of  evergreens.  The  first  gathering  takes  place  just 
ipn  i\  >  leaf-buds  begin  to  unfold  themselves  in  early  springi  and 
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this  tea  is  scarce  and  of  very  superior  quality.  The  second  gather* 
ing,  about  three  weeks  after  the  first,  produces  the  principal  crop  of 
the  season;  the  third  crop  is  coarse  and  inferior,  and  is  said  to  be 
rarely  sent  out  of  the  district  where  it  is  produced.  "  In  the  harvest 
seasons,  the  natives  are  seen  in  little  groups  on  the  side  of  every  hill, 
when  the  weather  is  dry,  engaged  in  gathering  the  tea-leaves.  They 
do  not  seem  very  particular  in  this  operation,  but  strip  the  leaves 
off  rapidly  and  promiscuously,  and  throw  them  into  round  baskets, 
made  for  the  purpose  out  of  split  bamboo  or  rattan.  In  the  begin- 
ning of  May,  when  the  principal  gathering  takes  place,  the  young 
seed-vessels  are  about  as  large  as  peas.  These  are  also  stripped  oii* 
and  dried  with  the  leaves ;  and  it  is  these  seed-vessels  which  we 
often  see  in  our  tea,  and  which  have  some  slight  resemblance  to 
youufi;  capers.''  When  a  sufficient  quantity  of  leaves  is  gathered, 
they  are  carried  home  to  the  cottage  or  barn,  where  the  operation 
of  drying  is  performed  by  carefully  applied  fire-heat  and  exposure 
to  the  air. 

Black  tea  and  green  are  produced  from  the  same  plant ;  those  of 
the  north  from  the  Thea  viridis^  those  of  the  soutli,  around  Can- 
ton, from  the  Thea  bohea — a  coarser  kind,  perhaps  from  growing 
on  a  much  inferior  soil.  The  only  difference  between  the  black 
and  the  green  teas  is  in  their  preparation ;  they  are  both  made  from 
the  same  leaves,  and  not,  as  tne  JPhysical  Atlas  asserts,  from  leaves 
pulled  at  different  ages.  Mr  Fortune  is  the  first  who  has  cleared 
up  all  mystery  on  this  point.  The  black  teas  are  rendered  darker 
in  colour,  firstly,  by  being  longer  exposed  to  the  air  in  a  soft  and 
moist  state  ;  secondly,  by  being  subjected  to  a  greater  amount  of 
fire-heat.  The  green  teas  have  their  colour  artificially  heightened 
ere  tliey  reach  us.  Those  used  by  the  Chinese  are  of  the  genuine 
colour  acquired  in  the  drying;  but  those  "  blooming"  kinds,  pi*e- 
pared  to  suit  the  depraved  tastes  of  the  English  and  Americans, 
are,  one  and  all,  di/ed; — and  "  the  Chinese,  1  doubt  not,"  says  Mr 
Fortune,  *'  could  substitute  for  that  colour  either  red  or  yellow,, 
should  our  taste  change  and  lead  us  to  prefer  more  glaring  tints!" 
The  dye  used  for  this  purpose  in  the  Canton  manufactories  is  a 
compound  of  gypsum  and  Prussian  blue.  The  former  ingredient 
is  innocuous;  but  the  latter,  being  a  combination  of  prussic  acid 
with  iron,  is  a  poison ;  and  we  only  escape  its  deleterious  effects 
from  the  colouring  matter  existing  in  a  small  proportion  to  the 
leaf.  We  may  mention,  in  conclusion,  that  tea,  in  China,  is  taken 
without  either  milk  or  sugar.  Neither  is  there  any  separate  infu- 
sion, as  with  us:  a  few  leaves  are  put  into  a  cup,  boihng  water  ia 
poured  upon  them,  and  the  beverage  is  forthwith  drunk.  The 
tea  in  use  among  the  common  people  is  generally  of  a  coarse  kind  ; 
but  some  sorts  of  the  prepared  leaf  are  so  rare,  so  delicious,  and  so 
highly  prized,  that  they  are  put  up  in  small  packets,  and  sent  as 
presents  to  their  friends  by  the  higher  classes. 

To  complete  our  picture  of  Chinese  agriculture,  we  add  a  few 
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sentences  on  the  country  in  the  neighbourhood  of  Canton, — the 
most  southerly,  and  consequently  the  hottest  part  of  the  empire, 
but  by  no  means  possessed  of  a  fertile  soil.  Large  quantities  of 
rice  are  ffrown,  both  on  the  islands  formed  by  the  Canton  river, 
and  on  tne  flats  on  the  mainland.  These  rice-grounds  can  be  over- 
flowed at  will,  the  tide  being  kept  out  by  embankments;  and  these 
embankments  are  not  allowed  to  lie  idle,  but  are  made  to  produce 
crops  of  plantains.  When  the  land  is  too  high  to  be  flooded  by 
the  tide,  the  water-wheel  is  brought  into  play,  and  "  it  is  per- 
fectly astonishing  how  much  water  can  be  raised  by  this  simple 
contrivance  in  a  very  short  space  of  time.**'  Sugar  is  also  ffrown 
rather  extensively  near  Whampoa,  (some  twelve  miles  oelow 
Canton,)  and  in  its  raw  state  is  in  great  demand  amongst  the  Chi- 
nese. It  is  manufactured  into  sugar-candy  and  brown  sugar,  but 
our  loaf  kind  does  not  seem  to  be  made  in  any  part  of  the  coun- 
try. On  the  sides  of  the  river,  both  above  and  below  the  city, 
large  quantities  of  the  water-lily,  or  lotus,  are  enclosed  by  em- 
bankments in  the  same  manner  as  the  rice-fields.  This  plant  is 
cultivated  both  as  an  ornament,  and  for  the  root,  which  is  Drought 
in  largo  quantities  to  the  markets  of  Canton,  and  of  which  the 
Chinese  are  remarkably  fond.  In  the  summer  and  autumn  months, 
when  in  flower,  the  lotus-fields  have  a  gay  and  striking  appear- 
ance; but  at  other  seasons,  the  decayed  leaves  and  flowers,  and  the 
stagnant  and  dirty  water,  are  not  at  all  ornamental  to  the  houses 
which  they  surround. 

The  Chinese  are  a  flower-loving  nation.     The  Mandarins  and 
higher  classes  take  great  pride  in  their  gardens;  floral  ornaments 
are  in  demand  on  all  festive  occasions,  and  the  trade  in  them 
is  considerable, — some  beautiful  plants,  which  grow  only  in  the 
north,  such  as  the  tree-paeony,  beim;  brought  several  hundred  miles 
by  sea  to  the  market  of  Canton.     The  ladies  of  Foo-Chow-foo  are 
particularly  fond  of  flowers — artificial  as  well  as  natural — for  the 
decoration' of  their  hair.     The  rustic  beauty  employs  the  more 
large  and  gaudy,  such  as  the  red  hibiscus;  while  the  refined  dam- 
sels prefer  the  jasmine,  tuberose,  and  others  of  that  description; 
and  artificial  flowers  arc  in  still  greater  request.     It  is  at  New- 
Year  that  the  national  predilection  for  flowers  is  most  conspicu- 
ous.    Mr  Fortune,  who  witnessed  the  festivities  during  this  season 
at  Canton,  says,  that  not  only  are  the  houses  and  temples  deco- 
••ated  with  them,  but  the  thousand  boats  on  the  river  also  come  in 
or  a  most  extensive  share.     Indeed  these  "  flower-boats,*"  as  they 
ire  called,  are  only  floating-houses — for  a  very  great  part  of  the 
copulation  of  Canton  live  upon  the  river;  and  at  all  seasons  plantA 
\nd  flowere  are  to  be  seen  blooming  on  their  high  stems,  or  in  their 
^♦tle  parlours  where  their  families  congregate.    '*  In  going  up  the 
iver  at  New- Year  time,'**  says  Mr  Fortune,  "towards  the  Far 
^  Gardens,  I  met  boats  in  great  numbers,  loaded  with  branches 
>a-  T-^'i  -^}^^^r  ♦fecp  '»>  olrom,  '^"^'J^itlius,  camellifts,  cocks- 
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nbs,  magnolias,  and  various  other  plants  which  flower  at  this 
son/***  The  branches  of  the  eukianthus  are  brouijht  down  from 
)  hills  with  the  buds  just  expanding,  and  on  being  placed  in  water, 
)y  very  soon  bloom  in  the  houses,  and  remain  for  more  than  a 
tnight  as  fresh  and  beautiful  as  if  they  had  been  taken  up  with 
lir  roots  in  the  most  careful  manner.  The  common  jonquil,  too^ 
ries  in  for  a  large  share  of  patronage;  and  in  the  streets  of 
nton  one  meets  with  thousands  of  bulbs  growing  in  small  pans 
ongst  water  and  a  few  white  stones.  In  this  case  the  Chinese 
libit  tlieir  peculiar  propensity  for  dwarf  and  monstrous  growth, 
planting  the  bulbs  upside  down,  and  making  the  plants  assume 
ious  twisted  forms,  which  appear  to  be  so  agreeable  to  the  eye 
\  Chinaman.  Large  quantities  of  all  the  above-mentioned  flowers 
exposed  for  sale  in  many  of  the  shops  and  at  the  corners  of  the 
eets  ill  Canton,  where  they  seem  to  be  eagerly  bought  up  by  the 
inese.  At  the  New- Year  season,  large  parties  are  made  to  go 
the  2:ardens  at  Fa-tee,  some  three  miles  above  Canton,  and 
particular  days  you  find  there  hundreds  of  "  flower-boats," 
wded  with  young  Chinese  of  the  better  classes,  enjoying  them- 
vea  as  our  own  population  do  at  Richmond  or  Hampton  Court. 
ese  celebrated  Fa-tee  Gardens  (or  "  the  Flowery  Land,"  as  the 
ne  implies)  are  about  a  dozen  in  number,  and  in  spring  they 
sent  a  gorgeous  appearance.  "  They  are  then  gay  with  the 
c-pacoiiy,  azalias,  camellias,  roses,  and  various  other  plants. 
e  azalias  are  splendid,"  says  Mr  Fortune,  *'  and  reminded  me  of 
exhibitions  of  the  Horticultural  Society  at  Chiswick,  but  the 
-tee  exhibitions  were  on  a  much  larger  scale.  Every  garden 
J  one  mass  of  bloom;  and  the  difi'erent  colours  of  red,  white,  and 
•pie,  blended  together,  had  a  most  beautiful  and  imposing  effect." 
-arf- trees,  trained  into  the  most  grotesque  and  curious  forms, 
upy  a  principal  place  in  these  gardens,  as  also  chrysanthemums 
i  pet  flower  with  Chinese  gardenerB,  and  which  they  manage 
remely  well,  perhaps  better  than  they  do  any  other  plant. 
Ornamental  gardening  has  long  been  cultivated  among  the  Chi- 
e,  and  the  following  is  a  specimen  of  it  which  Mr  Fortune  saw 
visiting  a  retired  Mandarin  at  Ningpo: — 

oth  his  house  and  garden  are  unique  in  their  way,  but  they  are  most  di£ScnU 
e.scribe,  aud  must  be  ^een  to  be  appreciated.  In  this  part  of  the  country  the 
ding  of  artificial  rockery  is  so  weU  understood  that  the  resemblanee  to  nature  is 
ect,  and  it  forms  a  principal  feature  in  erery  garden.  This  old  gentleman  has 
different  parts  of  bis  house  joined  together  by  rude-looking  caTems,  and  what  at 
sight  appears  to  be  a  subterraneous  passage,  leading  f^om  room  to  room,  through 
^h  the  visitor  passes  to  the  garden,  which  lies  behind  the  house.  The  small 
-ts,  of  which  a  glimpse  is  caught  in  passing  throogh,  are  fitted  up  with  this  rock- 
k  ;  dwarf  trees  are  planted  here  and  there  in  Yarious  places,  and  creepers  hang 
n  naturally  and  gracefully,  until  their  ends  touch  the  little  ponds  of  water  which 
always  placed  in  front  of  the  rockwor^  These  small  places  being  passed,  we  are 
in  led  through  passages  like  those  already  noticed ;  when  the  garden,  with  its 
.rf  trees,  vases,  rockwork,  ornamental  windows,  and  beautiful  flowering  shrubs,  is 

*  The  Chinese  year  begins  abomft  the  middle  of  Febmary. 
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snddenly  opened  to  the  Tiew.  It  must  be  understood,  howerery  thai  all  wliieh  I  bnre 
now  described  is  Tery  limited  in  extent ;  bat  the  most  is  made  of  it  by  windingi  tad 
glimpses  through  rockwork,  and  arches  in  the  walls,  as  well  as  by  hiding  the  booB- 
dary  with  a  mass  of  shrubs  and  trees. 

The  dwarfed  trees  of  China  are  a  curious  example  of  the  patience 
and  ingenuity  of  this  people.     ^^  Some  of  the  specimens  are  only  a 
few  inches  high,  and  vet  seem  hoary  with  age.   Not  only  are  they 
trained  to  represent  old  trees  in  miniature,  but  some  are  made  to 
resemble  the  fashionable  pagodas  of  the  country,  and  others  dif- 
ferent kinds  of  animals,  amongst  which  the  deer  seems  to  be  the 
favourite.    Junipers  are  generally  chosen  for  the  latter  purpose, 
as  they  can  be  the  more  readily  bent  into  the  desired  form ;  the 
eyes  and  tongue  are  added  afterwards,  and  the  representation  alto- 
gether is  reafly  good.^^:^  The  pretty  little  plant,  Lycopodium,  which 
often  naturally  takes  the  very  form  of  a  awarf  tree  in  miniature,  is 
a  great  favourite  with  Chinese  gardeners ;   and  on  Mr  Fortune 
once  asking  them  the  cause  of  their  admiration — "Oh!*^  they 
exclaimed  m  Canton  English — '^oh!  he  too  mnchia  handsome! 
He  grow  only  a  leeto  and  a  leete  every  year ;  and  suppose  he  be 
one  hundred  year  oula,  he  only  so  higli,^^ — ^holding  up  tneir  hands 
an  inch  or  two  higher  than  the  plant.     The  process  of  dwarfing  is 
mainly  founded  on  the  principle  that  anything  which  stints  the 
formation  of  the  sap,  or  retards  its  free  circulation,  also  impedes 
the  formation  of  wood  and  leaves.     But  the  first  step  in  the  pro- 
cess is  said  to  be,  to  select  the  verv  smallest  seeds  from  the  small- 
est  plants;  next,  the  seedlings  (or  cuttings)  are  put  into  pots 
narrow  and  shallow,  and  get  no  more  water  tlian  what  barely  suf- 
fices to  keep  them  alive.     While  the  branches  are  forming,  they 
are  tied  down  and  twisted  in  various  ways:  the  points  of  the 
leaders  and  strong  growing  ones  are  generally  nipped  out ;  and 
every  means  taken  to  discourage  the  production  of  young  shoots 
of  any  degree  of  vigour.     Sometimes,  as  in  the  case  of  peach  or 
plum  trees,  which  are  often  thus  dwarfed,  the  plants  are  thrown 
into  a  flowering  state;  and  then,  as  they  flower  freely  year  after 
year,  they  have  little  inclination  to  make  vigorous  growth.    What- 
ever may  be  thought  of  the  taste  which  dictates  the  rearing  of  suck 
curious  monstrosities,  it  is  sufficiently  evident  that  the  process 
exhibits  much  ingenuity,  and  no  little  practical  acquaintance  with 
the  physiology  of  vegetable  life. 

Such  is  a  picture  of  the  system  of  agriculture  practised  now,  and 

for  ages  past,  in  the  great  empire  of  China.  In  forming  any  general 

3stini<ite  of  its  condition,  there  will  doubtless  be  some  variety  of 

opinion,  and  we  leave  that  to  the  judgment  of  our  readers ;  but  we 

annot  omit  to  eulogise  the  general  and  cheerful  industry  of  the 

jeople.   They  never  fail  to  seize  the  proper  season  and  weather  for. 

.heir  farming  operations ;  they  takfi  every  advantage  of  tlieir  summer 

ime  by  the  system  of  double  cropping,  and  in  general  may  be  said 

o  m.ike^  more  of  their  land  than  perhaps  any  other  nation.     If 

Jipjr  anrrinnifu  ,'   cuowledgc  cauuot  vie  With  ours  in  science,  it  is 
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at  least  infinitely  more  widely  diffused :  the  system,  as  we  have 
described  it,  is  known  to,  and  practised  by  every  cottar  in  the 
empire.  Drilling  in  sowing,  and  the  steeping  of  seeds,  are  practised,, 
and  have  been  long  known  to  them;  and  in  the  two  important 
matters  of  manures  and  irrigation,  they  are  unsurpassed,  perhaps 
unrivalled,  by  any  nation  in  the  world. 

Agriculture  in  China  lias  been  from  time  immemorial  fostered 
by  the  Government  as  peculiarly  the  national  pursuit,  and  it  has 
well  repaid  the  imperial  patronage.  In  a  country  nearly  as  large 
as  all  Europe,  ana  far  more  densely  peopled — containing,  in  fact^ 
more  than  a  third  of  the  whole  human  race — the  population  live 
more  comfortably  than  any  other  nation  on  the  globe.  No  emigra- 
tion has  issued  from  its  shores — ^no  myriads  have  been  exiled,  in 
order  to  make  room  for  others  at  home ;  yet  never  has  there  been 
a  superfluity  of  labour,  or  a  deficiency  of  food.  Constantly  and 
rapidly  increasing  in  population,  each  new  myriad  has  been  a  fresh 
increase  to  the  power  and  jesources  of  the  State ;  while  the  invi- 
dious extremes  of  poverty  and  riches  (that  bane  of  all  other  old 
States)  is  there  unknown,  and  wealth  is  more  equally  divided  than 
in  any  civilised  countrv.  Undisturbed  in  their  little  farms,  the 
people  are  contented  and  happy ;  and  with  comparatively  little 
commerce,  and  no  manufactures,  (viewed  as  a  separate  employ- 
ment,) the  empire  has  continued  for  long  centuries  in  peacenil 
prosperity.  There  the  home  consumers  have  ever  maintained  the 
liome  producers  in  prosperity :  the  only  opening  of  new  markets 
has  been  found  in  the  increase  of  the  population — the  only  emigra- 
tion has  been  to  the  hill-side  and  the  marsh.  Sismondi,  the  great 
Frencli  historian  and  philosopher,  declares  that  the  real  bone  and 
muscle  of  a  nation  is  its  agricultural  population,  and  recently  pre- 
dicted the  coming  ruin  of  the  older  States  of  Europe  from  the  evi- 
dent decline  of  this  class  of  their  people.*  This  opinion  of  the 
Western  sage  finds^a  remarkable  corroboration  in  the  remote  East ; 
and  the  voice  of  three  thousand  years'  experience,  wafted  to  us> 
from  the  distant  shores  of  China,  combines  with  nearer  evidence 
to  make  us  uphold  agriculture  as  the  healthiest,  happiest,  and 
most  natural  of  all  national  pursuits. 

*  A  different  state  of  things  is  now  springing  up  on  the  Continent  ;  and  our  own 
statesmen  might  take  a  hint  from  the  following  factf,  which  are  likewise  applicable 
to  many  parts  of  Prussia  and  the  Rhine  provinces.  *'  In  Saxon  Switzerland,"  says  Mr 
Kay,  *^  the  Government  of  Saxony  possessed  a  nnmber  of  barren  heath-clad  hills 
which  had  never  been  brought  into  cultivation,  and  which,  by  many  persons,  were 
supposed  to  be  quite  unfit  for  cultivation.  Tlie  Government  gave  notice,  a  few  years 
ago,  that  it  would  grant  portions  of  the  sides  of  these  hills  to  any  person  who  wouli) 
cultivate  them,  on  the  following  conditions  :— For  three  years  no  rent  was  to  be  paid 
for  it;  afterwards  the  cultivator  might  either  purchase  the  land  at  a  certain  rate  fixed 
and  specified,  or  he  might  rent  it  from  Government  at  a  small  annual  payment,  the 
amouut  of  which  was  to  bear  a  certain  fixed  proportion  to  the  prodoce  obtained  from 
the  land.  The  scheme  has  succeeded  admirably.  Whole  hiU-sides  have  been  taken 
by  pcasauts,  and  brought  into  cultivation'.  The  moorlands  have  been  drained ;  tho 
stones  have  been  carried  away ;  the  land  has  been  weU  trenched,  and  has  become  very 
valuable."    This  is  a  novel  system  in  Europe,  but  a  very  old  one  in  Giina. 
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The  strongest  proof  of  the  importance  attached  to  draining,  and 
the  difficulties  with  which  the  subject  is  beset,  is  the  keen  mscuft- 
siou  it  has  now  for  many  years  excited.  Much  of  the  misunder- 
standing this  dispute  has  produced  has,  undoubtedly,  arisen  from 
the  difficulty  of  properly  defining  the  subject.  However,  by  con- 
fining our  remarks  to  strong  clays,  much  of  this  difficulty  is  at 
once  got  over,  as  no  description  could  bring  the  soils  to  which  we 
refer  more  clearly  before  the  farmer's  eye  than  the  simple  words, 
"  strong  clay  soils ^ 

The  importance  of  removing  superfluous  water  from  the  soil  is 
so  universally  admitted,  that  no  arguments  are  now  requisite  to 
convince  both  landowner  and  tenant  of  the  necessity  of  effecting 
this  first  of  all  improvements.  But  as  draining  requires  a  very 
serious  outlay,  it  is  also  of  the  highest  importance  to  know  the 
best  and  cheapest  methods  of  carryiuff  it  out. 

The  period  of  the  rotation  when  draining  can  best  be  done,  is 
the  first  question  which  arises ;  and  as  a  general  rule  the  fallow  is 
undoubtedly  the  most  convenient  opportunity,  and  the  earlier  in 
the  winter  the  better.  If  these  precautions  be  neglected,  the  fol- 
lowing crops  are  almost  sure  to  suffer  from  the  large  quantity  of 
clay  tnrown  out  in  cutting  the  drains. 

The  tools  used  in  draining  are  too  well  known  to  need  a  length- 
ened description.  Some  portion  of  the  work  of  cutting  drains  has 
at  various  times  been  attempted  with  ploughs  of  different  forms 
and  constructions ;  but  "  being  very  limited  in  their  opportunities 
of  employment,  and  utterly  inefficient  unless  the  soil  is  entirely 
free  from  stones,  and  in  the  proper  state  of  moisture,'^  no  reference 
to  them  is  necessary.  The  common  plough  saves  a  little  cutting 
in  furrow-draining,  and  also  fills  in  the  drains  very  effectually. 
Very  little  more  than  this  can  be  done  by  any  of  the  draining- 
ploughs,  properly  so  called,  except  under  very  favourable  circum- 
stances. 

The  mole  plough  has  occasionally  been  found  useful  on  grass 
land,  but  its  utility  upon  tillage  land  is  very  problematical ;  and, 
as  tiles  are  so  cheap,  few  will  now  advocate  its  application. 

Not  only  has  the  draining-tile  superseded  the  mole  plough,  but 
all  the  old  plans  are  likewise  nearly  abandoned ;  though,  as  there 
are  occasionally  situations  in  which  stones  or  turf  drams  may  be 
ineful,  they  deserve  some  notice. 

1st,  Stones  are  not  often  quarried  expressly  for  drains,  but  are 

nore  frequently  obtained  by  Jigging  them  out  of  the  land,  where 

rhey  happen  to  be  so  near  the  surface  as  to  interfere  with  the 

jlough.     Where  stones  large  enough  for  that  purpose  can  be  pro- 

^nrnrt,  «  '»/^n/i-n'    u  olwav^  V^m'lt.    Instcad  of  this  conduit,  draina 
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are,  however,  sometimes  filled  up  with  rubble  stones,  the  refuse  of 
a  quarry,  or  those  gathered  oflF  the  land  or  out  of  the  bed  of  a 
stream.  The  stone  conduit  drain  is  too  expensive  for  furrow- 
draining,  but  the  latter  make  most  efficient  drains  on  grass  land 
— the  only  place  we  have  seen  them  tried. 

2d,  Thorns,  straw,  and  suchlike,  are  still  occasionally  recom- 
mended as  a  substitute  for  even  the  rubble  stones  ;  but  there  are 
very  few  situations  in  which  the  extra  expense  of  laying  a  tile- 
drain,  when  the  drain  is  once  cut,  will  not  be  amply  repaid  in  the 
superior  efficiency  and  permanency  of  the  work. 

3d,  A  very  efficient  drain,  difiering  fi'om  those  above  described, 
has  now  been  at  work  about  twelve  years  on  the  writer's  own 
farm.  The  drain  is  cut  with  the  usual  tools  to  within  nine  inches 
of  its  intended  depth ;  one  spit  more  was  then  taken  out  with  a 
narrow  triangular  spade,  leaving  a  shoulder  at  each  side  of  the 
drain  on  which  the  sod  taken  off  the  surface  was  laid.  The  main 
drain  was  laid  with  the  usual  tiles. 

4th,  It  now  only  remains  to  describe  the  draining-tile  as 
undoubtedly  the  best  of  all  the  means  yet  devised  for  the  drainage 
of  strong  clays.  Indeed,  without  the  draining-tile,  combining,  as 
it  docs,  cheapness  and  light  carriage  with  efficiency,  furrow-drain- 
ing, as  now  practised,  would  have  been  impossible.  Many  pro- 
prietors, with  a  laudable  anxiety  to  supply  their  own  estates,  have, 
however,  committed  the  serious  evil  of  working  up  an  imsuitable 
clay,  ilany  a  drain  has,  by  this  short-sighted  economy,  been  ren- 
dered worse  than  useless. 

The  shape  and  size  of  the  tile  to  be  used  is  the  first  consideration; 
and,  like  everything  else  connected  with  the  subject,  they  have 
both  been  keenly  discussed.  The  horse-shoe  tile  gives  a  larger 
conduit,  for  the  weight  of  clay,  than  any  other;  but  it  should  never 
be  used  without  soles,  or  with  very  wiae  flanges.  Pipe-tiles  afford 
the  best  security  against  silting  up — a  most  important  recommen- 
dation ;  and,  if  made  with  a  slight  flange,  or  soles  be  used  when 
the  ground  is  soft,  there  does  not  seem  to  be  anything  left  to  wish 
for.  Oval  pipe-tiles  are  objectionable,  as  giving  a  smaller  conduit 
in  proportion  to  the  weight  of  clay  than  even  the  pipe-tile  does. 
With  regard  to  size,  the  writer  would  be  afraid  to  trust  anything 
smaller  than  a  three-inch  pipe  for  furrow  drains,  and  a  larger  size 
for  tlie  main  drains.     The  one-inch  pipe  has  now  few  advocates. 

Before  proceeding  to  drain  a  field,  it  is  necessary,  first,  to  ascer- 
tain from  what  source  the  excessive  moisture  we  seek  to  remove 
arises.  It  may  either  be  from  under  water,  as  springs,  or  from 
the  stagnation  of  rain  water  upon  an  impervious  subsoil. 

This  distinction  is  an  important  one,  as,  in  their  enthusiastic 
admiration  of  the  new  system,  many  seem  to  have  forgotten  the 
method  by  which  Elkington  worked  such  wonders. 

The  ^^  stagnation  of  rain  water  upon  an  impervuma  subaaU  *'  is  an 
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evil  from  which  all  strong  clays  suffer  more  or  less ;  bat  there  ore 
few  fields  on  this  kind  of  soil  which  arc  not  also  sufferioff  from 
spring  water.  Each  soil  may,  and  mostly  does,  require  a  different 
course  of  proceeding  for  its  removal ;  and  in  nothin^^  is  a  mature 
judgment  on  the  part  of  the  drainer  more  shown  than  lu  a  judidoas 
combination  of  furrow  drains  with  Elkington's  method. 

As  we  hold  the  removal  of  spring  water  to  be  the  first  step,  we 
will  consider — Ist,  The  drainage  of  land  tohtch  %8  rendered  wet  ly 
spring  or  tinder  toater.  This  is  a  branch  of  the  subject  which  ap- 
plies to  every  description  of  soil,  as  well  as  "  strong  clays ;"  and 
our  remarks  will  be  best  understood  if  the  cause  of  this  evil  be 
examined.  The  first  case  to  which  we  will  refer  is  one  where  the 
outbursts  of  the  springs,  as  indicated  by  the  damp  state  of  the 
land,  and  by  the  poor  crops,  are  at  some  distance  apart,  or  where 
perhaps  only  one  such  spring  occurs  in  a  field.  Such  springs 
occur  where  the  water  is  thrown  out  at  the  outcrop  of  the  imper- 
vious beds  of  clay,  which  alternate  with  beds  of  sand  or  gravel. 
The  consequence  of  this  is  a  line  of  springs  across  the  field  at  ilus 
point,  or  a  general  wetness  over  the  whole,  according  to  the  distance 
apart  of  the  points  of  the  beds  of  clay.  The  plan  we  would  recom- 
mend in  this  instance  is  to  run  the  drains  across  the  hill,  at  a  short 
distance  above  the  outcrop  of  the  clay ;  but  the  solid  substratum  of 
clay  must  be  reached^  or  the  draining  will  be  Fig.  1. 

imperfect.  A  case  in  point  occurred  on  the 
writer's  own  farm.  There  were  three  of 
these  lines  of  springs  in  a  10  acre  field, 
and  three  lines  of  drains,  a,  &,  c,  ana 
rf,  c,  /,  fig.  1,  were  run  across  the  hill 
a  little  above  where  the  water  appeared, 
the  main  drain,  ^,  A,  being  run  up  the  ''N 
field.  They  were  cut  4  feet  deep,  and 
20  yards  apart,  and  have  quite  removed 
the  spring  water. 

When  a  portion  of  a  field  is  observed  to  remain  black  or  wet  in 
the  spring,  after  the  other  parts  arc  dry,  it  is  a  sure  proof  of  the 
existence  of  spring  water ;  so  when,  after  the  drains  have  been  put 
in,  the  whole  of  the  field  is  observed  to  be  of  a  similar  degree  of 
dryness  at  the  same  time,  we  may  conclude  that  the  springs  have 
jeen  removed. 

Much  of  the  evil  we  are  here  describing  has  been  removed  since 
he  time  of  Elkington,  but  there  is  yet  many  a  broad  acre  suffer- 
mg  from  spring  water ;  and  our  motive  for  here  noticmg  tliis  part 
of  the  subject  is,  to  insist  upon  the  importance  of  first  removing  the 
»pring  water  before  attempting  to  furi'ow-drain  for  surface  water, 
IS  the  cases  are  extremely  rare,  especially  upon  strong  days,  where 
»»o  same  drain  will  answer  both  purposes. 

'^i>-  npxf  pn«,.  we  shall  describe  is  one  in  which  the  wetness  or 
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moisture  is  so  evenly  spread  over  the  surface  of  the  field,  that  it 
may  readily  be  mistaken  for  a  case  requiring  drainage  for  the 
removal  of  stagnant  surface  water.  But  if  any  doubt  exists  as  to 
the  source  of  the  superabundant  moisture,  it  is  at  once  set  at  rest 
by  water  springing  out  of  the  bottom  of  the  drains  as  soon  as  they 
are  cut.  in  this  instance  the  layers  of  sand  or  gravel  are  oAly  a 
few  feet  apart ;  or  perhaps  the  clay  contains  minute  layers  of  sand, 
through  the  crevices  of  which  the  water  rises  to  the  surface.  The 
soil  resulting  from  this  mixture,  approaches  in  character  to  the 
intermediate  class  of  soils  between  strong  clays  and  turnip  soils ;  but 
as  there  are  few  strong  clay  farms  which  have  not,  in  some  corner,  a 
field  of  this  description,  it  very  properly  comes  under  our  notice. 
\^lien  the  subsoil  is  of  the  character  shown  in  Fig.  2,  the  evil  is 

Fig.  2. 


much  more  serious  than  in  the  previous  instance.  In  draining  a 
field  of  this  kind,  it  is  impossible  to  follow  out  the  rule  laid  down 
for  the  first  example,  namely,  that  ^^  the  dizains  must  be  cut  to  the 
bottom  of  the  water ;"  and  as  this  cannot  be  done,  they  must  be 
put  in  much  more  closely :  twenty  yards  apart,  which  was  quite 
effectual  in  the  one  case,  is  here  useless.  And  on  referring  to 
Fig.  2,  it  will  be  observed  that  a  drain  cut  up  to  the  slope  will  tap 
every  strata  at  its  outcrop,  thus  indicating  the  direction  of  the 
drain  to  be  up  the  hill,  not  across  it,  as  in  the  first  example. 

In  a  field  of  such  a  character  as  would  be  the  result  of  a  mixture 
of  sand  and  clay,  as  shown  in  Fig.  2,  some  practical  men  recom- 
mend the  drains  to  be  placed  at  forty  feet  apart ;  but  this  is  more 
than  can  be  depended  on  to  diy  effectuallv.  Thirty  feet  is  nearer 
the  proper  distance,  and  the  drains  should  not  be  less  than  three 
feet  deep,  and  need  not  exceed  four. 

2d,  The  drainage  of  land  which  is  rendered  wei  by  the  stagna" 
tion  of  rain  water.  This  is  the  most  extensive  branch  of  the  sub- 
ject ;  for,  whilst  our  previous  remarks  apply  only  to  insulated  fields, 
or  portions  of  fields,  we  may  slightly  modify  the  language  of  the 
author  of  The  Booh  of  the  Farmj  and  assert  that  not  a  single 
"  strong  clay  farm  exists  which  would  not  be  much  the  better  for 
furrow-draining."  Entertaining  this  opinion  as  strongly  as  Mr 
Stephens  *  does,  we  would  urge  the  practice  of  draining  with  much 
eaniestness ;  and,  as  he  well  remarks,  ^^  deep  drains  are  not, "  as  in 
the  cases  already  alluded  to,  ^^  required,  but  rather  plenty  of  themy 
to  allow  the  water  an  opportunity  to  escape.*^  The  first  question 
therefore  is,  the  depth  at  which  furrow  drains  should  be  placed  so  as 
to  secure  the  removal  of  stagnant  surface  water, 

*  See  Stephens'  Manual  ofPraetical  Drainiug, 
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This  question  at  once  throws  us  into  the  thick  of  the  diflcOMion, 
which  has  now  been  going  on  for  many  years ;  and  it  is  one  to  i«Aidi 
no  satisfactory  answer  could  have  been  given,  had  this  essay  not 
been  confined  to  strong  clays,  as  every  description  of  soil  and  sab- 
soil  requires  a  different  depth  of  drain.  Even  upon  strong  clsy 
soils,  every  depth  between  four  feet  and  twenty  inches  has  had  its 
advocate.  In  Uie  midst  of  such  a  divereity  of  opinions,  it  is  some 
satisfaction  to  find  Mr  B.  Webster,  in  the  Journal  of  the  Agricul- 
tural Society  of  England,  advocating  exactly  the  depth  whidi  we 
have  found  to  be  tlie  most  advantageous.     Mr  Webster^  in  the 

Sapcr  referred  to,  mentions  several  instances  of  the  fadnre  of 
rains  in  strong  clays :  one  reason  for  this  failure  he  conjectures 
to  have  been  that  the  drains  had  been  put  in  too  deep.  As  the 
result  of  a  careful  examination  of  the  subject,  he  expresses  an 
opinion  in  which  we  cordially  agree,  that  thirty  inches  is  the  ex- 
treme depth  for  drains  in  clay  soils.  In  the  same  paper,  a  letter 
from  a  gentleman  in  the  neighbourhood  of  Newcastle  (where  there 
is  a  great  extent  of  the  soils  on  which  we  are  treating)  is  quoted, 
also  stating  thirty  inches  to  be  the  least  depth. 

Many  similar  ophiions  are  mentioned  by  Mr  Webster;  and  in 
answer  to  those  who  would  advocate  a  still  deeper  drain,  it  is  some 
satisfaction  to  be  able  to  add  the  expressed  opmion  of  Mr  Elking- 
ton,  the  father  of  deep  draining.  No  one  could  be  more  an  advocate 
for  going  deep  for  springs ;  but  with  regard  to  trying  the  same 
plan,  in  surface-draining  strong  clays,  he  says — "  In  soils  that  are 
so  tenacious  as  to  retain  water  on  the  surface,  this  method  of  drain- 
ing deep  has  been  tried,  and  found  entirely  to  fail."  The  object 
of  this  and  the  other  authorities  quoted,  is  to  strengthen  the  opinion 
we  venture  to  express  on  this  disputed  part  of  the  subject.  The 
cases  are  extremely  rare  in  which  we  would  recommend  36 
inches,  and  few  will  now  advocate  less  than  24  *  to  30  inches. 
Between  these  extremes,  the  judgment  of  the  drainer  most  be 
exercised  according  to  the  nature  of  the  soil  and  subsoil. 

The  next  question  is  the  distance  apart  at  which  the  drains  should 
he  placed,  Ihis  part  of  the  subject  has  excited  as  keen  a  discussion 
as  the  deptli  of  the  drains  has  done.  Independent  of  any  difficulty 
that  might  be  experienced  of  determining  the  proper  distance  apart, 
when  the  inquiry  is  confined  to  a  fixed  relative  depth  upon  a  known 
^lescription  of  soil,  as  those  to  which  this  essay  refers,  the  question 
lias  become  still  more  complicated  by  the  opinion  so  prevalently 
entertained,  that,  tlie  deeper  the  drains,  the  wider  they  might  be 
iiaced  apart.  In  the  paper,  by  Mr  Webster,  from  which  we  have 
Jready  quoted,  there  is  a  remark  which  decides  this  point  effectu- 
jiUy.  Mr  Webster  says  that  "a  railway  cutting,  18  feet  deep, 
running  through  his  farm,  drains  no  more  land  on  each  mde  than 

-«.ifv  "/%«».  inr^^of  —ill  p/«*  safely  admit  of  deep  ploughing. — Ed. 


ON  DRAINING  STRONG  CLAY  SOILS.  567 

a  drain  3  feet  deep  does."  From  this  it  appears  that,  if  the  proper 
depth  be  once  decided,  there  is  no  advantage  gained  by  increasmg 
the  depth,  with  the  hope  that  by  this  means  the  drains  may  be 
placed  wider  apart. 

AVe  have  been  very  much  surprised  to  observe  a  field,  where  the 
ridges  were  of  the  high  old-fashioned  kind,  once  so  common, 
drained  for  surface  water,  by  running  the  drains  parallel  with  one 
of  the  hedges,  without  regarding  either  the  size  or  direction  of  the 
old  ridges.  If  a  deep  cut  be  made  across  such  a  field,  it  will  be 
observed  that  both  the  soil  and  subsoil  have  most  accurately  accom- 
modated themselves  to  the  form  given  to  the  ridges  by  the  plough. 
Suppose  a  drain  to  be  placed  in  every  alternate  furrow  of  such 
ridges  as  we  are  now  describing,  the  water  will  most  certainly  not 
be  drawn  out  of  the  intermediate  furrow.  In  this  case,  the  width 
of  the  ridges,  if  even  that  be  only  15  feet,  is  the  distance  at  which 
the  drains  should  be  placed ;  and  the  direction  of  the  ridges,  not 
parallel  with  one  of  tne  hedges,  is  the  direction  in  which  the  drains 
should  be  placed. 

The  best  drains  the  writer  has  ever  put  in,  on  his  own  farm,  awe 
in  a  grass  field  with  high  ridges  as  above  described,  about  15  feet 
wide.  A  drain  was  put  up  each  furrow  2  feet  deep,  the  top  sod 
was  placed  over  the  tile,  and  the  extra  expense  for  cutting,  laying, 
and  hlling  in,  was  3d  a  rood  of  7  yards.  If  straight  parallel  drains 
had  been  set  out,  they  could  not  have  been  put  so  deep  into  the 
subsoil  for  less  than  8a.  The  herbage  has  quite  changed  since  the 
drains  were  put  in,  all  the  coarse  grasses  which  previously  covered 
the  furrows  having  entirely  disappeared. 

Such  cases  as  the  above  high  old-fashioned  ridges  being  now 
comparatively  rare,  we  will  turn  our  attention  to  strong  clay  soils, 
as  they  are  commonly  tilled  in  9, 10,  11,  or  12  feet  ridges.  Upon 
these  soils  every  width  of  drains,  between  20  feet  and  40  feet,  nas 
been  advocated.  Where  the  ridges  are  10  feet  wide,  every  alternate 
furrow  is  the  proper  situation  for  the  drain.  Where  they  are  12 
feet  wide,  24  feet  is  the  extreme  distance  apart  at  which  the  drains 
can  be  depended  on  to  do  their  work  satisfactorily ;  and  upon  16 
to  18  feet  ridges,  there  is  no  alternative  but  to  put  a  drain  up  every 
furrow  upon  strong  clay  soils.  These  rules  admit  of  some  modifi- 
cation, as  even  in  strong  clays  there  is  a  suflScient  diversity  of 
character  to  leave  something  to  the  judgment  of  the  drainer.  To 
those  who  object  to  such  close  draining  on  the  score  of  expense, 
we  reply,  that,  if  land  be  worth  draming  at  all,  it  is  well  worth 
draining  effectually. 

Until  we  saw  the  field  to  which  we*  have  already  referred,  where 
parallel  drains  were  set  out  regardless  of  the  direction  of  the  old 
ridges,  we  had  hoped  that  the  question  with  regard  to  the  direction 
in  which  furrow  drains  should  be  run  had  been  quiet  settled — 
namely,  that  they  should  be  run  in  the  direction  of  toe  ridges.     If 
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this  be  correct,  with  regard  to  the  ordinary  10  foot  ridges,  it  n 
much  more  obviously  so  upon  the  high  old  ridges,  where  the 
gi^eatest  part  of  the  water  must,  both  from  the  slope  of  the  surftoe 
and  of  the  subsoil,  find  its  way  into  the  furrow. 

The  cultivation  of  strong  clays  after  draining  comes  next  under 
our  notice.  A  few  years  ago,  the  subsoil-plough  was  much  advo- 
cated, some  even  subsoiling  their  fields  before  draining.  As 
might  have  been  expected  from  such  indiscriminate  use  of  a  really 
valuable  implement,  it  has  fallen  into  disfavour.  The  good  effidcts 
of  the  subsoil-plough,  even  upon  drained  land,  do  not,  however,  last 
longer  than  eight  or  ten  years.  It  is  the  practice  of  some  ftrmen 
to  lay  their  fields  quite  flat  after  they  are  drained,  others  gcUher  the 
ridges  into  20  or  30  feet  breadths.  Every  farmer  knows  the  diffi- 
culty of  keeping  such  ridges  in  a  proper  rounded  form,  both  of  these 
two  extreme  practices  should  therefore  be  avoided.  The  best  plan 
seems  to  be  to  gather  the  ridges  into  10  or  12  feet  widths,  when 
the  drains  are  20  or  24  feet  apart,  but  keeping  them  as  flat  as 
possible.  Where  the  drains  are  only  15  feet  apart,  the  furrows 
should  be  above  the  drains;  but  on  no  account  should  strong  clay 
soils  ever  be  laid  flat. 

A  few  years  ago,  a  gentleman  largely  interested  in  draining 
operations  said,  that  nothing  but  the  expense  prevented  him  from 
covering  the  draining  tiles  with  sheet  lead.  It  is  difficult  to  under- 
stand wliat  advantage  was  to  be  gained  by  this  process,  and  it  \a 
equally  difficult  to  understand  why  so  many  drainers  have  so 
strenuously  advocated  the  putting  in  of  clay  upon  the  top  of  the 
drains.  It  seems  as  if  they  wished  to  return  the  field  to  as  nearly 
as  possible  the  same  state  as  that  in  which  they  found  it.  In  making 
such  an  assertion  as  this,  it  is  some  satisfaction  to  be  able  again  to 
quote  from  Mr  Webster's  paper,  so  often  referred  to.  "  A  proof," 
says  that  gentleman,  '^  of  the  obstinacy  with  which  strong  clays 
wUl  retain  moisture  near  their  surface,  may  be  seen  near  Warwick; 
There  draining  is  required,  although  tlie  subsoil,  at  a  deptfi  of  little 
more  than  4  feet,  is  a  dry  sandstone.*'    A  section  is  as  follows : — 

Soil,  1  foot  3  iuches. 
Clay,  3  feet. 


Dry  saudstone. 

"  If  water  will  freely  percolate  through  4  feet  of  stiff  clay  to  reach 
a  line  of  pipes  30  or  40  feet  apart,"  as  the  advocates  for  filling  the 
'^ij^y  in  upon  the  top  of  the  pipe  say  it  will,  "  how  is  it  that  it  will 
lOt  reach  an  absorbent  matenal,  like  dry  sandstone,  spread  under- 
'^**'\th  the  whole  surface?"  The  answer  to  this  very  pertinent 
liujry  is,  that  if  it  will  not  reach  the  sandstone  spread  underneath 
Jie  entire  surface  of  the  clay,  it  certainly  will  not  reach  the  pipes 
^'-ough  4  feet  of  stiff  clay. 

^hr  K«flt  Hrain*  the  wnfoi-  "^as  ever  seen  are  at  Seghill  Ciolliery, 
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near  Newcastle :  they  are  pat  in  3  feet  deep,  and  15  to  20  feet 
apart,  according  to  the  natore  of  the  soil  and  size  of  the  old  ridges. 
Upon  the  top  of  the  tiles  is  placed  a  good  cover  of  splint  coal,  about 
a  cartload  to  15  yards ;  npon  the  top  of  this  the  surface  soil  is 
filled  in.  Such  drains  are,  indeed,  a  permanent  improvement ;  and 
we  would  recommend  an  inspection  of  them  to  those  landowners 
who  are  able  and  willing  to  follow  such  an  example.  To  those 
who  hesitate  at  such  an  expense,  we  would  recommend  that  the 
clay  cut  out  of  the  drains  be  spread  over  the  surface,  and  the  drain 
then  filled  in  with  the  surface  soil  firom  each  side.  This  is  very 
easily  done  with  the  common  plough,  the  horses  being  yoked  by 
a  longer  swing-tree  than  usual,  and  going  one  on  each  side  of  the 
furrow.  Except  to  fill  in  the  main  drains,  no  spade-work  is  then 
necessary. 

Wherever  such  an  arrangement  is  possible,  let  the  entire  drainage 
of  a  field  be  discharged  at  one  mouth,  both  for  the  purpose  of 
securing  a  good  scour  through  the  main  drain,  and  also  because 
the  drains  being  very  apt  to  be  injured  if  the  mouth  be  not  kept 
clear,  as  well  as  by  the  entry  of  moles,  rats.  &c.,  the  fewer  outiets 
the  farmer  has  to  attend  to  the  better.  Where  the  quantity  of 
water  to  be  discharged  is  very  large,  a  single  pipe  of  sufiicient 
size  to  contain  the  whole  is  venr  expensive.  In  this  case  a  most 
efficient  conduit  may  be  formed  by  laying  one  of  the  horse-shoe 
tiles  on  its  back,  and  another  in  the  usuid  position  upon  it.  This 
makes  a  much  better  conduit  than  placing  the  same  tiles  side  by 
side.* 

The  following  are  estimates  of  the  expense  of  draining  an  acre 
of  land  by  the  difierent  plans  above  described : — 

1.  FunoW' draining  30  inches  deip  and  20  feet  apart* 

102  roods  of  farrow  drains,  at  5d.,     . 

10    ...     of  main  drains,  at  8d., 
Do.,      filllDg  in  with  the  spade,    . 
2000  tiles  for  farrow  drains,  at  16s., 

200    ...   for  main  drains,  at  248.,     . 
Cartage,  say  .... 


2.   Turf  Drains  at  the  same  distance  apart. 

Catting  same  as  above, 

Tiles  for  main  drains, 

Laying  the  sod  and  filling  in,  at  2d.  per  rood  of  7  yards, 


£2  2  6 
0    6    8 

0  0  10 

1  12  0 
0  5  0 
0  10    0 

£4  17    0 

■                              a 

I  of  7  yards, 

£2  9  2 
0  5  0 
0  18    6 

£3  12    8 

*  Excepting  with  broad  flanges,  two  tiles  thus  set  with  their  edges  np<m  one  another, 
the  upper  one  will  be  apt  to  slip  down  into  the  lower^  without  the  inter-insertion  of 
a  sole  tile. — Ed. 

JOURNAL. — JAN.  1851.  2t 
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.   7^  BubbU-ilone  Dnm 
112  node  of  drains, 

fiUiDg  in, 
C&rtage  or  IIS  loads  of  atones,  at 


for  cntting,  Isying,  uid 


4.  Stone  Drama. 

GaUing,  t$.j  4  feet,  .  .  from  Is.  4A.  to 

La^iDg,     .  .  .  .  .       2d.  per  re 

The  filling-iD  will  cost  about  Id.  per  rood,  and  < 
per  acre  will  vaiy  with  the  number  of  roods  requir 
the  Btones,  &c.  Fields  are  now  rarely  furroi" 
stones.  Tile  drains  are  generally  laid  for  the  pria 
though  some  drainers,  we  think  properly,  prefer  emp 
workman  by  the  day  to  do  this  important  part  oi 
this  case,  with  a  boy  to  band  him  tne  tiles,  a  man 
fifty  roods  per  day. 

Becent  acts  of  Parliament,  by  enabling  the  own 
ostates  to  chai^  the  property  with  the  outlay  for 
I'cmoved  a  very  serious  obstacle  in  the  way  of  i 
drainage.  When  so  little  was  done  by  owners  of  en 
before  they  obtained  the  security  and  assistance  o 
we  may  well  be  surprised  at  so  much  having  been  d 
of  draining  by  tenant-farmers.  So  thoroughly  con 
latter  of  tne  importance  of  draining,  that  nothing 
leases,  or  compensation  for  unexhausted  improve 
still  greater  impetus  to  its  extension.  A  great  exti 
lieen  drained  by  the  farmer  contributing  one-half 
This  wc  think  most  unwise  on  his  part,  as  bis  occupan 
be  worth  more  than  ten  years'  purchase  at  the  utmo 
of  even  an  entailed  estate  must  be  a  very  old  man 
!n  the  drained  land  be  not  worth  more.  The  quesi 
is  the  tcnant''s  interest  to  do  must  of  course  raiy  wit 
for  draining.  But  we  think  the  proper  plan  is  for  tb 
find  the  capital,  and  the  tenant  to  pay  a  percentage 
are  rare  where  the  latter  is  justihcd  in  paying  n 
cent. 
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Notes  on  American  AgricuUure. — In  the  conclud 
our  paper,  at  page  418,  we  offered  a  few  remarks 
generally  adopted  in  preparing  uncleared  or  woodc' 
first  proceedings  of  an  emigrant  settler  on  arriving  at 
We  nave  now  to  give  a  few  additional  "  notes  "  on 
part  of  our  subject. 
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In  cutting  down  the  trees,  care  is  taken  to  see  how  they  are 
going  to  fall :  a  neglect  of  this  precaution  is  often  the  csase  of  loss 
of  lite  or  limb.  It  is  a  strange  thing  to  see  the  huge-limbed 
sturdy  sons  of  the  forest  yield  to  the  power  of  man ;  to  have  the 
deep  silence  of  the  woods  broken  by  the  sharp  strokes  of  the  well- 
directed  axe  and  iiie  sound  of  crashing  timber.  ^^  They  hare 
lived  and  reigned  from  creation,  these  lords  of  the  forest,  but  they 
must  now  bow  to  lordlier  man."  In  some  cases,  in  |Jaee  of 
chopping  them  down  at  once,  "  girdling  "  is  resorted  to.  This 
consists  in  cutting  away  the  bark  in  a  strip  some  few  indbes  in 
breadth,  and  at  a  few  feet  from  the  grouna.  This  prevents  the 
upward  circulation  of  the  sap,  and  the  trees  rot  and  fall.  In  firing 
timber,  care  is  taken  to  leave  a  space  around  fully  cleared,  to  pre- 
vent the  adjoining  trees  from  catching  fire.  Frequently  from  care- 
lessness in  this  particular,  acres  upon  acres  of  wood  are  entirely 
consumed.  At  such  times,  the  appearance  of  the  wood  at  night  is 
tmly  sublime.  During  the  day,  a  thick  dense  smoke  envelopes  all 
the  burning  mass,  which  remains  like  a  pall  stretched  above,  save 
now  and  then  the  flame  bursts  upward — not  seen  in  the  glare  of 
the  day,  but  known  from  the  smoke  momentarily  cleanng  up. 
But  at  night  it  is  in  all  its  beauty.  Here  and  there  the  Uackened 
stems  peer  out  from  amidst  the  fivid  flame— one  moment  free  from 
all  contact  with  it,  the  next  enveloped  in  a  blaze  which  seems  to 
spring  from  every  pore.  The  crackling  of  the  branches — ^the 
whizzing  of  the  flame — the  shower  of  sparks,  dashed  upwards  and 
around  bv  the  force  of  the  falling  trees — the  roar,  lik-e  a  mtdtitude 
of  huge  furnaces— the  wind  rushing  strongly  from  all  quarters  to 
feed  the  flame — all  tend  to  make  tibe  spectacle  of  the  ^  grand  old 
woods ''  on  fire  one  of  no  ordinary  interest.  In  dry  weather,  all 
attempts  to  extinguish  the  fire  are  futile ;  and  dump  after  dump 
of  trees  are  taken  in,  herds  of  animals  are  consumed,  and  too  often, 
alas !  the  homestead  of  some  poor  settler  swallowed  up  by  the 
devouring  element  In  such  cases,  the  loss  of  life  and  property  is 
considerable.  There  is  reason  to  believe  that  every  year,  in  the 
woods  of  the  American  continent,  many  unfortunate  individuals  are 
lost  in  fires  occasioned  in  the  manner  we  have  shown,  or  by  the 
Indians.  Such  wide-spread  devastation,  thus  occasioned,  is  unfor- 
tunately not  of  rare  occurence.  On  the  point  of  leaving  that  land 
some  months  ago,  the  news  reached  the  port  of  embarkation  of  a 
fearful  fire  in  the  western  states,  which  had  lasted  for  days, 
and  ravaged  large  tracts  of  land,  consuming  eveiythinff  before  it. 
Such  is  one  of  the  inddental  dangers  of  a  backwood  settler  in 
America. 

The  ashes  from  the  trees  consumed  are  either  spread  upon  the 
land  or  sold  to  make  potashes  of.  For  tlie  latter  purpose  there 
was  formerly  a  great  aemand ;  now,  frx>m  improvements  in  che- 
mistry, it  has  fallen  off  conmderably.     It,  however,  may  still  bring 
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some  five  or  six  cents  per  bushel.  The  ashes  from  hard-timbered 
trees  make  the  best  potashes.  Should  the  emigrant  require  planks,  if 
a  saw-mill  is  near  his  location,  the  proprietor  will  gladlj  exchange 
them  for  trees.  This  custom  is  a  great  convenience  to  original 
settlers.  In  almost  every  lot  of  uncleared  land  there  are  numerous 
maple  trees.  These  are  generally  reserved  for  making  sugar. 
The  process  is  largely  carried  on  in  American  farms.  In  some 
seasons,  not  only  is  sufficient  made  for  family  purposes  to  last 
throughout  the  year,  but  sundry  quantities  left  for  market.  The 
first  preliminary  operation  in  the  manufacture  is  the  making  of  the 
trough  for  receiving  the  highly  saccharine  sap.  These  are  scraped 
out  from  short  rough  pieces  of  timber.  Often  in  walkingthrough 
the  woods  have  we  stumbled  upon  one  of  those  rough,  Ilobinson 
Crusoe  looking  utensils,  left  there  from  the  previous  winter. 

Selecting  a  morning  succeeding  a  clear  frosty  night,  in  the 
month  of  February  or  March,  the  family  sally  out  to  the  woods, 
the  little  sledges  bearing  the  kettles  and  other  appliances.  A  space 
is  cleared  from  snow,  on  which  to  make  the  fire  for  evaporating 
the  sap.  The  trees  are  tapped  with  an  axe  or  auger  a  few 
inches  from  the  ground,  and  a  pipe  inserted  in  the  incision  to  lead 
the  sap  to  the  trough  below,  placed  on  the  ground  to  receive  it. 
The  contents  of  the  trough  are  poured  into  a  lai-ge  iron  boiler, 
suspended  over  a  huge  wood  fire.  The  sap  is  then  boiled  till  it  is 
considerably  reduced  in  quantity.  More  is  then  added,  great  care  at 
this  stage  of  the  operation  being  taken  to  skim  it.  The  boiling  is  con- 
tinued till  it  forms  a  thick  consistent  syrup,  and  latterly  sugar.  It 
is  then  ladled  into  small  open  pans ;  and  on  cooling,  it  has  all  the 
appearance  of  hard  brown  sugar.  As  there  is  little  to  do  on  farms 
in  the  winter  months,  sugar-making  in  the  northern  states  will 
pay  well  when  the  members  of  the  family  are  employed  in  the 
operation,  but  not  when  extra  labour  is  hired.  Sugar-makings 
are  sometimes  the  occasion  of  '^  grand  frolics ;"  the  lads  and  lasses 
from  the  neighbouring  hamlets  assisting  first  in  the  process,  then, 
after  work  is  done,  having  a  dance  and  other  amusements.  Indeed, 
this  habit  of  gaining  help  on  extra  occasions  is  largely  kept  up  in 
America.  Thus,  when  the  Indian  com  is  to  bo  freed  from  its 
husks,  a  "  husking  bee,"  or  frolic,  is  got  up  bjr  the  farmer  reqiur- 
ing  assistance ;  and  much  fun  and  jollity  there  is  on  these  occasions 
— the  otherwise  hard  work  being  rendered  almost  a  matter  of 
amusement.  In  like  manner,  when  the  ^^  gudewife  "  wishes  her 
^  quilts  ^'  for  the  winter  bedding  made,  the  talents  of  the  young 
adies — there  are  no  young  women  even  in  a  farm-house  in  America 
—are  called  into  requisition ;  and  due  notice  of  the  afiair  being 
^iven  in  the  adjoining  hamlets,  the  voung  men  drop  in,  as  it  were, 
iccidentally  in  the  latter  part  of  the  day ;  and  at  the  ^^  qoilting 
Volic  "  much  frin  prevails.  There  is  much  wisdom  shown  m  these 
.iifff/^ma.     Lp^'^'xr  being  very  dear,  by  this  plan  the  expense  of 
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hiring  It  is  saved ;  and  much  work,  agreeably  interlarded  with  a 
little  sport,  is  got  for  nothing,  save  the  expense  of  food — ^'  the 
chicken  fixins  and  uncommon  doins."  Upon  the  whole,  there  is 
much  pleasant  life  at  a  Yankee  farm ;  and,  judging  from  personal 
experience,  all  seem  to  have  a  decided  partiality  for  it. ' 

After  clearing  and  fencing  the  land  to  be  cultivated,  the  settler 
gives  his  next  attention  to  the  "  fixin  "  of  his  garden.  This  is  of 
importance,  as  be  can  easily  raise  vegetables  enough  for  his  family 
use.  His  pigs  are  allowed  to  roam  the  woods  "  fancj  free,"  the 
attractions  of  a  home  being  retained  in  their  memories  bj  a  Judi- 
cious outlay,  in  the  evenings,  of  a  little  com  and  the  slops  of  the 
house.  The  "  crummy  "  is  allowed  the  same  latitude  of  range : 
lier  calf,  being  housed,  will  bring  her  home  regularly  in  the  even- 
ing, till  she  becomes  accustomed  to  the  practice,  when  no  extra 
inducement  is  required.  We  have  before  mentioned  that  the 
gates  are  often  rudely  constructed,  consisting  of  a  few  spars  in- 
serted in  holes  made  in  the  posts  at  either  side.  When  cattle  are 
removed  from  one  place  to  another,  one  or  two  of  the  top  rails  are 
removed  ;  and  to  save  further  trouble  in  this  respect,  the  cows  are 
made  to  leap  tlie  remaining  ones :  thus  they  soon  acquire  a  bad 
habit  of  leaping.  To  prevent  their  doing  this  when  pastured  inencloaed 
fields,  or  when  gmzing  at  the  roadside,  or  in  the  woods  to  prevent 
their  entering  other  property  by  leaping  the  fences,  it  is  no 
uncommon  thing  to  see  them  with  wooden  hoops  fastened  round 
their  necks.  In  cases  where  cattle  are  found  straying  on  other 
property,  they  are  returned  to  their  owner  on  his  paying  expenses. 
Far  west  the  love  of  litigation  is  strongly  implanted  in  tne  settlers. 
Such  an  occurrence  as  we  have  above  noticed  would  very  likely 
brin^  on  a  protracted  suit,  resulting  probably  in  the  ruin  of  both 
parties.  We  need  scarcely  say  that  this  feeling,  so  long  kept  up 
for  interested  motives  by  a  perfect  host  of  "  'cute  Yankee  lawyers 
— with  which  the  western  states  were  much  infested — is  now  dying 
fast  away. 

The  emigrant  settler,  if  possessed  of  little  capital  at  first  starting 
on  his  farm,  often  hires  himself  out  to  others,  for  day  labour,  in 
the  spring  and  summer.  After  sowing  his  crops  he  returns  to  his 
labour.  By  this  procedure,  a  man  may  find  himself  at  the  end  of 
tlie  year  a  few  dollars  in  pocket  from  the  produce  of  his  labour, 
and  the  crop  of  the  few  acres  he  may  have  cultivated  in  addition. 
With  this  money  saved,  he  can  provide  himself  with  many  com- 
forts. Thus  alternately  working  on  his  own  little  farm,  and  assist- 
ing on  others,  he  finds  himself  in  a  much  better  position  than  the 
man  who,  with  a  small  capital,  say  of  a  hundred  pounds,  works 
continually  on  his  own  lana.  A  party  thus  working  out  may  also 
let  his  land  for  other  parties  to  crop,  either  finding  the  seed,  imple- 
ments, &c.,  and  receiving  half  the  products,  or  merely  giving  the 
use  of  the  land,  (the  cmtivator  finding  his.  own  seed,  &c.,)  and 
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receiving  a  proportionatelj  less  portion  of  the  products.  Tlui 
practice  generally  obtains  in  many  parts  of  the  western  states- 
This  plan  of  hiring  himself  out  is  attended  with  many  advantiett 
to  the  settler  possessed  of  little  capital.  He  acquires  a  knowledge 
of  the  people,  their  habits  and  customs,  mode  of  doing  buaineai, 
and  last,  though  not  least,  an  acquaintance  with  their  peculiarities 
of  fanning,  in  proof  of  the  wisdom  of  first  attaining  these  before 
working  on  his  own  account,  we  could  cite  many  instancea.  One 
we  will  give,  which  will  be  interesting.  A  farmer,  occapying  a 
hundred  and  seventy-five  acres  in  a  beautiful  part  of  an  agncultural 
state,  related  his  experience  to  us.  He  had  originally  been  a  small 
farmer  in  Dumfriesshire.  On  arriving  in  America,  pushing  at 
once  for  the  interior,  he  wisely  deemed  it  the  better  course  to  settle 
in  the  neighbourhood  of  a  good  market,  and  consequently  pitched 
his  tent  near  a  manufacturing  village.  Totally  unacquainted  with 
the  district,  its  people,  and  their  manner  of  doing  business,  he  did 
not  at  once  purchase  land  and  commence  operations :  he  quietly 
waited  for  a  favourable  opportunity.  Not  disdaining  to  work,  he 
hired  himself  and  family  to  the  cotton  mill.  His  leisure  hours  he 
filled  up  by  making  acquaintances,  wandering  about  the  land, 
watching  their  mode  of  operating,  and  always  on  the  look  out  for 
a  '^  bit  of  ground.''  He  bad  not  to  wait  long;  he  saw,  examined, 
and  pitched  upon,  a  piece  of  land,  which  he  determined  to  make, 
some  time  or  other,  his  own.  Canny  Scotchman  as  he  was,  he 
did  not  eagerly  hunt  after  it,  or  the  "  'cute  Yankee  "  would  have 
soon  raised  the  price ;  but  apparently  quite  indifferent  as  to  the 
whole  affair,  he  got  it  at  his  own  price,  and  on  remarkably  easy 
terms.  And  now  the  acquaintance  he  had  formed,  and  his  know- 
ledge of  the  Yankee  tradesmen,  served  him  in  good  stead.  Judi- 
ciously blending  the  requisite  peculiarities  of  American  fanning 
with  the  improved  methods  existing  in  this  country,  he  soon 
changed  into  a  place  of  smiling  plenty  that  which,  by  carelessness 
and  mismanagement,  had  almost  become  a  second  time  a  wilderness. 
His  farm  and  dairy  produce  fast  took  the  market ;  and  he  now 
enjoys,  with  plenty  and  comfort  surrounding  him,  the  reputation 
of  being  the  best  practical  farmer  of  his  district. 

We  have  noticed  elsewhere  the  case  with  which  cleared  land  can 
be  obtained  in  the  older  portions  of  the  States.  Probably  there  is 
none  in  which  this  can  be  done  so  cheaply  as  in  Virginia.  We 
*^«all  again  return  to  this  part  of  our  subject — here  giving  a  brief 
lOtice  of  the  mode  adopted  in  reclaiming  exhausted  land,  adopted 
"»7  some  farmers.  The  following  is  that  given  by  the  Rev.  Mr 
I'hompson.  The  land  is  Virginian,  which  has  been  exhausted  by 
•aising  successive  crops  of  tobacco. 

Afl  early  as  posflible,  (the  winter  having  been  occapied  in  making  muiiXTe,)  we  will 
iloiigh  up  five  or  six  acres.   With  one  horse  and  three  eow8,  we  can  manure  raon^ 
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ree  depend  upon  the  nature  of  the  soil.  We  shall  probably  find  that  it  has  nerer 
a.  ploughed  more  than  four  inches  deep,  and  possibly  the  under  soil  may  be  better 
a  the  upper.  To  do  this  ploughing,  we  must  borrow  a  horse  of  one  of  our  neigh- 
rs,  and  lend  him  ours  in  return.     We  will  spread  the  mannre  as  we  make  it,  or 

it  up  under  cover,  and  giye  a  second  light  ploughing  in  the  spring,  after  the 
lure  has  been  hauled  on.    As  much  land  as  can  well  be  manured  from  the  stable, 

be  devoted  to  potatoes  and  Indian  corn  ;  to  the  rest,  as  far  as  we  are  able,  we 
.  give  a  good  coat  of  marl,  or  peat,  or  muck,  with  as  much  lime  as  it  will  bear. 
s  we  will  put  in  with  spring  rye  for  soiling,  and  with  oats.  If  any  part  of  onr 
n  appears  good  enough,  without  the  application  of  any  kind  of  manure,  to  take 
er,  we  will  sow  as  much  as  we  can.  As  early  in  the  spring  as  the  ground  will 
k,  which  will  probably  be  in  the  latter  end  of  February,  we  must  of  course  put  in 
potatoes,  rye,  and  oats.  About  the  first  or  second  week  in  April,  we  may  plant  com. 
.  As  we  have  a  small  lot,  and  wish  to  make  the  most  of  it,  we  will  plant  it  in 
s  three  and  a  half  feet  apart  with  the  drilling-machine,  putting  the  grains  four 
les  apart  in  the  rows.  It  must  be  kept  clean  by  ploughing  and  harrowing  between 
rows,  and  between  the  plants  with  the  hand-hoe.  If  one  barrel  of  guano,  one  of 
iter  of  Paris,  and  ten  of  well  pulverised  peat  or  muck,  could  be  scattered  by  a 
d  going  before  the  drill,  it  would  materially  assist  the  crop.  When  the  plants 
e  grown  a  foot  high,  we  may  begin  to  thin  them  out  to  a  distance  of  twelve  inches, 

these  plants  will  serve  for  food  for  our  horses  and  cows.  We  can  hitch  a  horse 
,  small  truck  narrow  enough  to  go  between  the  rows,  or  to  a  wheelbarrow.  In 
month  of  July  we  will  get  a  piece  of  ground  well  manured,  and  put  in  half-an- 
)  of  rutabaga  turnips,  and  with  these  we  can  fatten  our  hogs  and  beef.  When 
corn  is  fit  to  cut,  we  will  clear  it  off,  plough  up  the  ground,  give  a  slight  dressing 
lanure,  and  then  put  in  wheat ;  and  if  we  have  any  manure  left,  it  can  be  put, 
h  a  coat  uf  lime,  on  the  clover.  In  this  way  let  us  go  on  for  six  years,  and  then 
pare  notes  with  the  man  with  his  **  stumpy  "  farm.  The  following  may  be  con* 
red  a  low  estimate  of  the  productiveness  and  proceeds  of  sncha  farm,  when  thos 
jght  into  a  fair  state  of  cultivation  : — 

delli.     eCi. 

1 5  acres  of  com,  750  bushels,  at  50  cents,          .        .        .  350  00 

10    do.    of  hay,  2  tons  per  acre,  at  10  dollars,           .         .  200  00 

3    do.    of  potatoes,  450  bushels,  at  80  cents,           .         .  135  00 
2    do.    of  rntabaga,  fed  to  stock.                                                                  >» 

5    do.   of  wheat,  100  bushels,  at  1  dollar,       ...  100  00 

Cows  and  hogs, 100  00 

885     00 

^s  a  substitute  for  the  rail-fences,  the  osa^,  orange,  or  Machira 
nt,  is  used.  The  thorn  hedges  do  not  thrive  well  in  America* 
e  do  not  remember  of  ever  seeing  one,  or  a  tall  thorn-tree,  in 
the  course  of  our  perambulations,  though  we  were  informed 
it  in  some  places  there  are  trees  which  would  do  no  dishonour  to 
r  rural  districts  in  this  country.  An  enthunastically  national 
otehman,  who  had  long  been  located  in  America,  once  remarked 
us,  that,  in  his  rural  walks,  he  missed  one  thing,  and  that 
s,  as  he  described  it,  with  a  fond  remembrance  of  bis  dearly- 
cd  national  poet,  ^'  the  milk-white  thorn  that  scents  the  evening 
le."*  We  used  frequently  to  express  our  astonishment  that, 
idst  all  the  rural  flowers,  many  of  which  in  our  rambles  we  met 
:h,  and  knew  as  ^'  old  familiar  faces,^'  we  never  came  across  the 
•onnj  gcm,^^  so  dear  to  all  Scotchmen — the  acwan.  The  large 
id,  called  here  horse-gowans,  if  we  recollect  aright,  grows 
indantly  ;  but  our  searches — and  they  were  many — ^were  never 
warded  by  one  mountain-daisy,  rearing  its  "  white  crest  and  its 

*  Bums. 


576  THE  FARMEBS'  MOTE-BOOK. — NO.  XXX. 

gowden  e^e/'  amidst  the  green  herbage  of  American  fields.  We 
will  not  for  many  a  day  forget  the  look  and  tone  of  voice  with 
which  our  Scotchman  told  us  ''  there  are  nae  gowans  here,"  and 
the  earnestness  with  which  he  besought  us,  if  ever  we  retorned  to 
his  adopted  land,  to  bring,  somehow  or  other,  a  root  from  some 
mountain  side  of  his  '^  ain  dear  native  land."  Heather,  too,  we 
never  saw ;  and,  amongst  other  commissions  registered  in  our  ^^  note- 
book," we,  if  ever  we  revisit  America,  find  that  we  shall  have  to 
take  a  Wardian  case^  filled  with  roots  of  heather,  amongst  our  other 
plants.  A  Scotchman\s  nationality  never  dies ;  and  we  have  found 
it  as  strong  in  those  who  have  farmed  in  Yankee^land  for  thirty 
years  as  in  the  emigrant  who  has  made  but  a  five  days^  residence 
m  his  adopted  country.  We  make  no  apology  for  offering  these 
remarks.  From  the  nature  of  our  "  notes,"  they  must  be  uncon- 
nected and  detached ;  and  just  as  we  find  any  interesting  ^^  jotting," 
we  give  it — keeping,  of  course,  as  much  as  possible,  some  connectua 
in  our  remarks. 

In  Virginia,  the  expense  of  resuscitating  the  lands  is  exceedingly 
slight :  a  single  dressing  of  marl  or  lime,  followed  by  clover  and 
gypsum,  generally  doubles  the  first  crop.  Lands  thus  treated  have, 
under  experienced  care,  produced  from  thirty-eight  to  fifty-five 
bushels  of  com,  and  twenty-four  bushels  of  wheat,  which  before 
did  not  average  more  than  six  bushels  of  wheat  per  acre,  or  twelve 
to  fifteen  of  corn.  Land  which  has  never  been  ploughed  deeper 
than  six  inches,  or  dressed  with  manure,  produces  as  much  the 
first  year  as  pays  for  the  labour  of  making  it  thus  productive — a 
good  ploughuig  and  a  top-dressing  of  lime  or  marl  being  the  mode 
adopted. 

In  purchasing  lands  cleared  or  uncleai*ed  in  the  states' adjoining 

the  sea-board,  or  in  those  in  the  interior  or  in  the  far  west,  all  due 

care  is  requisite.      Many  pai*ties  professing  to  be  land-agents,  are 

the  most  heartless  scoundrels  in  existence.     Some  of  our  readers 

who  are  familiar  with  the  writings  of  Dickens,  will,  doubtless. 

remember  the  graphic  description  of  the  one-eyed  rascal,  a  vagabond 

of  this  class,  in  the  novel  of  Martin  Chuzzleicit    The  fellow  there 

described,  with  his  ''  soft  sawder  "  and  stock  of  lies,  may  be  taken 

as  the  type  of  a  numerous  class  who  flourish  in  America,  fattening 

upon  the  hard-earned  cash  of  poor  emigrants,  in  whose  way  they 

lave  fallen,  and  are  actuated  towards  them  by  the  vilest  intentions. 

Judging  from  experience,  the  portrait  so  ably  drawn  by  Dickens 

vas,  doubtless,  from  nature  :  we  came  once  across  such  a  marvel- 

ously  villanous  fellow.      The  mode   in   which  these  fellows  do 

'^*isincss  is  of  a  daring  and  dashing  style.   They  have  emissaries  in 

his  country,  who  make  it  their  busmess  to  inquire  into  the  intentions 

»{  parties  about  to  emigrate.  Their  names  and  port  of  disembarkation 

-re  sent  over  to  the  head  manager  in  America,  who  looks  out  for 

•j-o;    orr-'  -nl  t-nA  grpT^prollv  <»ontrives  to  iuvciglc  them  into  his  net. 
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If,  however,  the  game  is  numerous — as,  for  instance,  a  number  of 
families  travelling  together  with  the  intention  of  joining  in  the 
purchase  of  land,  and  jointly  farming  it — a  plan  adopted  very 
frequently — then  it  is  considered  worth  while  for  one  of  the  mii- 
sionaries  here  to  take  a  passage  in  the  same  ship,  cross  the  Atlantic 
with  them,  and,  making  good  use  of  his  time,  prevails  upon  them 
to  purchase  land  where  A€  is  going  to  locate.  Another  plan  adopted 
by  these  miscreants  is  the  foUowmg.  It  is  graphically  described  by 
one  who  knows  the  working  of  the  system  well,  and  has  laboured 
hard  to  expose  it : — "  When  the  ship  arrives  at  the  quarantine 
ground,  you  will,  perhaps,  find  that  some  man  has  succeeded  in 
smuggling  himself  on  board.  He  has  come  all  that  way  in  a  boat, 
in  purpose  to  warn  his  friends  of  some  new  trick  of  the  runners, 
or  to  expose  the  villany  of  the  emigrant  which  has  just  been  brought 
to  light.  Perhaps  you  will  find  him  to  be  some  fond  husband  or 
lover,  and  you  will  witness  the  rapturous  meeting  of  Mary  (a  con- 
federate) and  her  dear  Johnny.  By-and-by  you  will  hear  it 
rumoured  through  the  ship  that  John  has  been  telling  Mary  of  his 
wonderful  success  in  the  western  country,  where  he  is  settled ;  how 
lie  bought  land  for  one  dollar  an  acre;  now  a  town  is  laid  off  there, 
and  he  is  selling  his  farm  for  a  shilling  a  foot.  Towns,  he  says, 
are  springing  up  there  like  mushrooms,  and  any  one  who  will  go 
and  buy  land  there  can  make  a  fortune.^'  If  the  bait  is  taken,  the 
purchaser  is  done.  These  fellows  keep  handsome  premises,  which 
they  call  "  land  offices."  In  these  they  have  beautiful  maps  of  the 
localities  where  they  have  lands  to  sell.  These  are  embellished  with 
no  end  of  fine  level  lots — watered  just  in  the  right  places  with 
meandering  rivers — rail  or  plank  roads  laid  down  exactly  in  the 
best  positions  for  takuig  the  produce  to  market — opulent  cities 
marked  out — flourishing  villages — in  fact,  perfect  El  jDorados,  to 
wliich  it  would  be  a  passing  shame  to  avoid  going.  The  purchaser 
fixes  on  a  beautiful  plot  of  ground;  the  money  la  paid;  the  title- 
deeds — imposing  pieces  of  parchment — are  preparea  and  signed  in 
pursuance  of  two  or  three  respectable  citizens^  and  the  poor  duped 
cmi^ant  walks  out  of  the  office  the  fancied  possessor  of  a  tract  of 
land  on  which  to  end  his  days.  Eager  to  get  to  the  promised 
paradise,  he,  after  the  lapse  of  a  few  days,  arrives  at  the  locality ; 
but  if  he  really  finds  the  land  well  situated  as  he  supposed,  no 
assuredly  will  soon  discover  that  there  is  an  occupant  thereon,  who, 
pleased  in  every  respect  with  his  "  di^ins,"  has  not  the  remotest 
intention  of  giving  up  possession  to  every  fancied  proprietor. 
But,  in  nine  cases  out  of  ten,  if  he  really  owns  the  land,  he  will  find 
himself  the  owner  of  a  '^  splendid  swamp,  or  pine  barren,  or  huTO 
mountain  of  rocks  and  deep  ravines,"  in  which  it  will  be  a  difficult 
matter  to  find  as  much  good  level  land  as — ^to  use  the  graphic 
phrase  of  an  Irishman  in  a  similar  position  to  that  we  are  now 
describing — will  suffice  to  "  plant  a  pratie  in."  Or  perhaps — and  this 
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has  often  been  the  case — ^he  may  have  had  fine  level  land  allotted 
him,  but  unfortunately  not  comeatable  for  the  waters  of  a  nioe 
picturesque  lake  quietly  reposing  above  it.  In  fact,  it  takes  a  man 
of  sharp  business  habits  to  be  up  to  the  ^^  thousand  and  one  "  tridu 
of  these  heartless  scoundrels.  A  chapter  detailing  these  would  be 
amusing,  as  affording  instances  of  the  clever  deception  on  <»ie  ade, 
and  free  open  coniideuce  on  the  other ;  but,  at  the  same  time, 
melancholy,  as  exercising  a  baneful  influenoe  on  the  fate  and  proe- 
pects  of  the  poor  creatures  who  get  entangled  in  their  dntdiea 
There  are  many  who  will  read  these  pages  who  know  of  parties 
proposing  to  emigrate  as  farmers:  it  will  be  an  act  of  humanity  for 
them  to  put  those  on  their  guard  by  detailing  what  we  have  here 
given.  The  surest  way  to  avoid  all  connection  with  these  fellows  is 
to  go  to  the  mayor^s  office,  or  to  the  commissioners  of  emieration, 
if  in  the  large  sea-port  towns,  and  a  true  direction  will  taere  be 
given  to  the  government  land  offices,  of  which  there  is  one  in  eveiy 
district.  In  purchasing  land  from  private  individuals,  cleared  or 
uncleared,  even  where  the  land  is  verily  beheld  by  the  eyes  of  tbe 
purchaser,  and  trodden  thereon  by  his  feet,  care  is  necessary  that 
m  this  case  even  he  is  not  duped.  It  is  no  uncommon  thing  for  a 
person,  after  he  has  paid  the  purchase-money,  (for  in  such  cases  no 
instalments  arc  taken,  for  obvious  reasons,)  and  been  fairiy  settled 
down,  to  have  a  call  from  some  friend  of  the  late  owner,  in  the 
character  of  a  mortgagee  who  had  in  past  times  advanced  money 
on  the  estate,  and  now  comes  to  claim  it.  In  such  a  case,  the  unfortu- 
nate occupier  has  had  to  refund,  and  be  consequently  ruined.  The 
only  wise  mode  of  procedure  on  purchasing  land  from  private 
individuals,  is  to  examine,  in  the  very  first  instance,  the  title-deeds 
of  the  land,  which  will  bo  found  in  the  District  Government  Begiater 
Offices.  If  tliere  is  no  entry  there  made,  have  nothing  to  do  with 
the  purchase  or  seller  of  the  land. 

We  have  already  noticed  a  few  of  the  peculiarities  of  American 
farms  and  farm  steadings,  rate  of  wages,  mode  of  living,  &c ;  we 
shall  now  offer  a  few  remarks  on  the  mode  of  fanning,  owing  to 
the  difference  of  climate  and  other  causes.  Ploughing  is  genersllv 
done  very  shallow.  In  improving  land  whicli  has  been  impoverisheo, 
the  first  step  is  turning  over  the  land  veiy  deeply.  The  reason 
why  Old  Country  farmers  arc  so  soon  successful  in  America,  is,  that 
they  at  once  begin  to  adopt  the  practices  of  Old  Country  fiEurming, 
modified  of  course  to  suit  the  peculiarities  of  tlie  locality,  &C.  Iz 
'suchlike  comparatively  small  plots  of  ground  are  near  markets,  they 
nvariably  cut  out  careless  Yankee  farmers  from  the  market,  in 
''onscquence  of  the  care  and  attention  they  give  to  tlie  improvement 
}{  the  land ;  and  in  nothing  is  there  greater  revolution  made  than 
^n  ploughing  and  manuring.  Ploughing  in  an  American  farm  is  a 
:]uick  operation,  two  and  three  times  the  surface  being  gone  ovsr 
if    «  #lov  fUon  w  'lofo  flio  practice-     The  *'oll<»r  '»  rarely  used.     In 
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the  central  and  northern  states,  ihe  autumn  being  very  fine  and  the 
spring  very  short,  it  is  considered  very  good  management  to  give 
the  land  a  rough  turn  over  at  the  former  season :  the  severe  frost 
pulverises  it,  and  renders  it  in  fine  condition  for  croppmg  in  the 
spring.  Indian  com  is  sown  in  "  bills,"  dropping  tnree  or  four 
seeds  together,  at  the  distance  of  a  yard  or  so  apart.  The  hills  are 
continued  in  a  line  of  any  length  required,  the  hues  being  the  same 
distance  apart  as  the  hills.  As  soon  as  the  plants  are  a  foot  or  so 
high,  they  are  thinned,  the  one  or  two  remaining  being  bred  up  on 
each  side.  There  are  generally  not  more  than  two  ears  on  each 
stalk.  This  mode  of  cultivation  was  doubtless  originally  caused  by 
necessity.  The  stumps  of  the  trees  being  scattered  here  and  there 
in  the  field,  it  was  impossible  to  make  long  straight  fiirrows ;  so  the 
practice,  once  adopted,  is  still  retained  from  choice.  In  some  places 
the  seed  is  sown  broadcast  about  the  beginning  of  July,  which  is 
ready  in  time  for  mowing ;  but  in  this  way  the  stalk  does  not  attain 
to  such  a  luxurious  growth,  nor  has  it  time  to  become  prolific^ 
being  cut  down  to  serve  as  fodder,  for  which  it  is  admirably 
adapted,  not  being  so  hard  and  coarse  as  the  kind  sown  earlier. 

Tlie  method  of  cultivating  potatoes  in  hills  is  also  adopted,  but 
we  believe  they  do  not  produce  as  well  as  when  sown  in  drills,  the 
proportion  being  as  nineteen  in  the  hills  to  twenty-four  in  the  driUs, 
or  thereabouts.  The  crop  is  a  favourite  one  in  America,  and  much 
attended  to.  They  are  planted  early  in  the  spring  after  the  frost  haa 
left.  The  young  shoots  are  covered  over  to  protect  them  in  case  it 
should  return.  Some  of  the  early  kinds  are  ready  as  early  as  June ; 
but  the  beginning  of  July,  in  the  central  states,  is  the  time  they 
begin  to  be  generally  used  for  the  table.  The  Carolina,  or  sweet 
potato,  is  much  relished  by  some,  especially  in  the  south.  We  could 
not  acquire  the  taste.  The  large  species  are  very  prolific,  and  are 
much  used  for  feeding  cattle. 

The  crop  of  wheat  is  a  very  important  one.  It  always  brings 
ready  cash  ;  but  by  a  chain  of  unfortunate  circumstances,  the  chief 
of  which  undoubtedly  are  bad  management  and  careless  cultiva- 
tion, this  crop  is  fast  proceeding  westward.  In  the  north-easterly 
states  its  cultivation  is  almost  given  over.  But  the  farmers  are 
beginning  to  direct  their  attention  to  this  crop  in  particular :  it  is 
the  best  paying  one,  and  there  is  always  a  demand  for  it.  In  the 
western  states  it  is  produced  in  enormous  quantities,  the  virgin  land 
producing  it  almost  without  any  labour;  but  the  difficulty  existing 
[n  bringing  it  to  sea-ports,  makes  the  farmers  even  there  careless  ^ 
but  this  state  of  matters  will  not  be  of  long  duration :  already  a  chain 
df  lakes,  canals,  and  railroads  are  connecting  the  very  remotest 
parts  of  the  continent  with  sea-port  towns  on  the  Atlantic  shores. 
The  attention  of  the  farmers  is  fully  roused  as  to  the  importance 
3f  the  crop;  and  the  establishment  of  agricultural  societies  fostering 
this  desire  for  improvement,  we  have  no  doubt  that,  in  the  course  of 
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-a  few  years,  the  crop  of  wheat  will  be  of  large  amount^  even  in  thoM 
states  where  it  is  already  nearly  given  over.  It  is  at  all  eventi 
certain,  that  farmers  arc  wonderfully  increasing,  while  it  is  as 
notorious  that  farms  are  not.  Attention  is  now  turned  to  the  peco* 
liar  advantages  of  improving  cleared  impoverished  land  in  the  weD 
populated  states  near  flourishing  markets — ^thousands  upon  thon- 
'sands  of  acres  of  which  are  to  be  had  at  amazinglv  cheap  rat€B, 
rather  than  undergoing  all  the  labour  of  clearing  land  and  pro- 
•ducing  grain,  however  easily,  where  there  are  comparatively  few 
•outlets  for  the  products.  We  have  already  spoken  of  the  oats; 
barley  is  a  failure  in  some  seasons.  The  spring  bein^  short,  the  hot 
months  come  quickly  on,  and  pai'ch  up  the  crop  beiore  it  is  filled. 
Buck-wheat  is  largely  used  for  domestic  purposes,  for  making 
•cakes,  &c.  It  is  sown  in  June,  and  reaped  early  after  the  Indian 
corn.  The  principal  grasses  are  Timothy,  red  clover,  and  trefoiL 
The  former  is  in  general  use,  being  of  a  nardy  kind,  and  capable  of 
■enduring  the  severest  winters.  Clover  is  in  common  use — ^trefoil 
not  so  general.  Swedish  turnips  are  generally  grown  for  cattle ; 
but  many  other  descriptions  are  sown,  all  of  which  succeed.  Man- 
f^old  wurzcl  is  not  much  in  use,  but  the  soil  is  well  adapted  for  it 
The  hardy  drumhead  or  flat-pole  cabbage,  the  rutabaga,  and  the 
inangold-wurzel,  if  drawn  up  before  the  frost,  and  covered  well 
with  straw  on  a  dry  piece  of  land,  will  be  found  to  answer  well  all 
the  early  part  of  the  winter,  but  they  will  not  keep  well  throughout 
The  best  method  of  preserving  the  late  kinds  of  hardy  cabbage,  is  to 
lake  them  up  with  their  roots,  dig  a  deep  trench  on  a  dry  piece  of 
land,  lay  a  board  or  straw  alon^  the  bottom  of  it,  place  the  cab* 
bages  on  it  side  by  side,  with  their  roots  upwards,  taking  care  to 
keep  the  large  outside  leaves  close  down  to  protect  them  from  wet, 
•exclude  the  air  by  covering  the  whole  closely  up  with  soil,  and  they 
may  be  taken  out  for  family  use,  in  good  condition,  tliroughout  the 
winter,  and  in  fact  till  spring.  Cabbages  are  not  unfrequently  kept 
in  ceHai*s  and  store  places  below  the  surface  during  the  winter,  but 
they  mostly  turn  to  a  pale  yellow  after  storing  for  a  month  or  two. 
Peas  are  generally  very  prolific,  but  they  should  be  sown  early,  as 
the  scorching  heat  of  the  summer  months  soon  dries  them.  A  few 
days  of  very  hot  weather,  wo  have  seen,  make  them  entirelv  unfit 
for  the  table,  rendering  them  quite  hard.  In  rearing  cattle,  it  ia 
imperatively  necessary  to  lay  in  a  plentiful  supply  of  fodder.  This 
makes  the  hay  crop  of  great  importance.  Tliey  must  be  well  fed 
ind  snugly  sheltered  during  the  severe  winter,  as,  if  they  come 
tut  in  the  spring  in  bad  condition,  they  fatten  ^very  poorly  in  the 
•summer  time ;  in  fact,  from  want  of  attention,  great  mortality  exista. 
The  pigs  in  the  back  settlements  lead  a  roving,  reckless  life,  out  in 
<ho  woods  almost  continually,  devouring  acorns,  roots, &c  They  are 
japital  snake  hunters  and  eaters ;  they  have  no  fear  of  them,  but 
,it4-o/«ir  tliAir-  i^'^iriiy  anil  Ri-'»Ar}ny  dcvour  them.    The  flesh  of  piga 
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fed  in  this  way  is  very  fat,  but  the  lean  tries  even  good  teeth.  When 
fi-uit  IS  plenty,  they  are  fed  largely  on  it,  their  fat  being  then  remark- 
ably sweet.  We  have  spoken  of  snakes:  they  are  to  be  met 
with  in  great  numbers  in  the  grass  fields,  especially  in  low  swampy 
places.  The  mowers  from  the  Old  Country  do  not  at  first  admire 
them,  but  soon  become  accustomed  to  see  them  winding  among  the 
grass  :  the  old  residenters  coolly  take  them  by  the  tale  and  knock 
their  brains  out  on  their  boot  toe.  The  dogs  are  generally  famous 
snake  catchers;  hunt  them  in  new-cut  fields  with  great  eagerness } 
and  soon  kill,  but  do  not  otherwise  touch  them. 

But  from  these  desultory  notes,  to  return  to  more  serious  matter. 
Much  greater  attention  is  now  paid  to  the  rearing  of  sheep,  the 
wool  crop  becoming  daily  of  more  increased  importance.  In  the 
state  of  Vermont,  wool  is  the  staple  production :  sheep  are  there 
raised  in  great  numbers.  In  the  west,  the  wool-growing  is  attract- 
ing^ great  attention. We  are  enabled  to  lay  before  our  readers  a  few 
statistics  relative  to  the  amount  and  value  of  the  clip  of  the  present 
season,  (1850.)  The  shipments  of  wool  from  Cincinnati  this  season, 
up  to  the  first  of  July,  amount  to  1784  bales,  and  14,366  lb. 
— the  amount  from  the  same  place  last  year  being  913  bales  and  669 
lb.  ;  this  great  and  decided  increase  plainly  showing  the  in- 
creasing value  of  the  crop.  A  steamer  at  St  Louis  on  the  Mis- 
souri river  discharged  at  one  time  no  less  a  quantity  than  181  bales, 
(13,432  lb).,  which  had  been  shipped  from  Booneville,  in  the  state 
of  Mobile,  a  place  containing  1200  inhabitants,  but  dealing  largely 
in  cattle.  Over  two  million  ofpounds  had  been  purchased  of  the  clip 
of  the  present  season  at  Ponteac,  m Michigan  county.  In  Brook  county, 
Virginia,  the  clip  has  been  good,  and  nearly  all  the  best  brought 
40  cents  per  lb.  Some  of  superior  quality  brought  45,  and  some 
very  fine  picked  50  cents.  At  Wheeling,  in  the  state  of  Virginia, 
there  has  this  year  been  much  activity  displayed  in  the  wool  crop. 
The  prices  ranged  from  20  to  37i  cents,  but  superior  lots  brougut 
40  cents.  The  Wool  Orower^  an  American  publication,  thus  makes 
the  following  interesting  statement  as  to  the  requisite  quantity 
required  for  domestic  consumption  throughout  the  States.  New 
England  contains  at  this  time  400  woollen  factories  capable  of 
consuming,  when  in  full  operation,  36,000,000  lb.  of  wool,  ^o 
supply  this  quantity,  she  has  the  surplus  received  through  the  New 
York  canals,  three  fourths  of  the  importations,  about  one  quarter 
of  the  Pennsylvania  receipts,  and  the  surplus  from  her  own  wool 
growers  ;  New  York  canals,  12,731,402  Id.;     New  England  sur- 

f)lu8,  say  5,000,000 — three-fourth  importations,  13,401,000 — one- 
burth  Pennsylvania  receipts,  1,200,000 — total  for  New  Endand, 
32,412,902  lb.  New  York  produces  about  20,000,000 ;  and  there 
was  received  from  the  west,  by  way  of  Buffalo,  8,260,000  more, 
which  would  leave  about  8,000,000,  after  deducting  the  amount 
received  through  the  canals,  for  home  consumption.     But  to  this  ia 
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to  be  added  about  4,000,000  of  foreign  wool,  making  a  total  oon- 
samption  of  at  least  12,000,000.  Pennsylyania  and  New  Jenej 
consume  about  10,000,000  more,  and  the  consumption  in  aU  other 
states  will  make  about  6,000,000  more.  It  will  require,  then,  for 
the  consumption  of  the  manufactories  for  the  comine  year,  if-  the 
fabric  should  be  in  brisk  demand,  not  less  than  65,00^,000  lb. 

In  Macomb,  in  the  state  of  Michigan,  there  have  been  pnrchaaed 
100,000  lb.  This  is  double  the  product  of  that  county  in  any  nre- 
vious  year.  The  price  has  averaged  30  cents  per  lb.  The  snip- 
ments  east  from  Buffalo  were  174,600  lb.  during  the  last  two  dayi 
of  June. 

The  insects  which  are  most  destructive  to  veffetation  are  known 
as  bugs.  ^'  The  most  mischievous  is  the  smallest,  about  half  the 
size  of  the  fern  web,  of  the  beetle  species,  with  yellow  stripes  on 
its  wings ;  and  there  is  a  large  black  one,  nearly  the  size  of  the 
common  beetle,  called  the  '  big  bug,^  which^  with  the  grub  called 
the  ^  a^t  worm,'  will  destroy  acres  of  melons  and  cncamben  in  a 
few  days.''  In  swampy  districts  the  moskitoes  during  the  whole 
of  the  summer  are  a  continual  source  of  annoyance.  In  more 
healthy  places  they  do  not  torment  one  so  mucn  till  about  Sep- 
tember. This  remark  refers  to  the  northern  states ;  in  the  south 
they  swarm  at  all  times,  but  are  particularly  annojring  in  the 
summer. 

The  crop  of  wheat  varies  very  much,  not  only  in  different  states, 
but  in  different  parts  of  the  same  sections,  all  of  course  depending 
upon  the  mode  of  cultivation  ; — ^from  five  to  six  bushels  per  acre 
on  poor  exhausted  land,  to  twenty-five  and  thirty  on  the  same 
land  improved.  The  same  remark  holds  with  reference  to  Indum 
com.  As  explanatory  of  the  charges  for  transportation  of  com 
from  the  western  states  to  the  sea-ports  in  the  Atlantic,  we  civ© 
the  following.  It  may  also  be  considered  as  a  fair  average  of  pnoes 
and  the  freight  in  ordinary  years : — 

Account  OF  Charges  of  Transportation  of  1293  Bubhklb  of  Gosh  pboh  Fuuoir 
County  in  the  State  of  Illinois,  to  Bomoif  m  tbb  Statb  of  MamacbivmbIi 
AND  Sale  there. 

411  Sacks  (at  auction)  1055  bushels,  at  55  cents        ....        680    85 

50    do.    (damaged)  128  bushels,  at  37  (  cents  ....  48    00 

461     do.    (graiiAry  bags,)  at  6\  cents,  38    81 

857 

Charges. 

Freight  on  Illinois  Riyer  to  St  Louis,  5  cents  per  bashel  .        .  84  85 

forwarding  charge  at  St  Louis  (State  of  Missouri)  .        .        .  10  00 

"^ight  flrom  St  Louis  to  New  Orleans  (State  of  LonisiaiiA— distance 

between  the  two  places,  1212  miles,)  steamboat  124  cents  per  bndiel      181  8S 

jorwarding  at  N.  O.,  1  cent,  per  bushel,  drayage  and  labour  2  cents  d*.      58  79 

161  sacks  at  124  cents,  twine  2  dols. 55  88 

r-muranc  -^n  Illinois  and  Mississippi  BiTsn,  887  dols.  at  IJ  per  ocat  4  84 
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BToagbt  forward,                          .  SS9  52 

Freight  to  Boston,  14  cents  per  bushel,  primftge  5  per  cent        .        .  178  90 

Wharfage,  4  cent  per  bushel,  5.91 ;  labour  and  weighingy  6.95           .  12  86 

State  duty  on  auction  sales,  1  per  cent 6  88 

Marine  Insurance  from  New  Means  to  BoftOB,  14  per  eeat      .        .  10  50 

Labour,  ad?ertising,  postage,  &e 3  72 

Oommissionsy  2^  per  cent  on  657.06  dollars 16  42 


568    25 

In  the  western  states,  com  is  sold  at  56  lb.  to  the  bushel :  at 
Boston,  only  53  lb.  The  following  are  given  as  the  standard 
weights  of  various  articles  of  produce  at  St  Louis,  state  of  Mis- 
souri ;  they  may  be  taken  as  the  average  of  the  whole  western 
states : — Wheat  60  lb.  to  the  bushel,  beans  60,  clover-seed  60, 
potatoes  60,  rye  56,  com  56,  flax-seed  56,  onions  57,  buck-wheat 
52,  salt  50,  barley  48,  castor-beans  46,  hemp-seed  44,  timothy- 
seed  45,  oats  25,  bran  20,  dried  peaches  33,  dried  apples  24,  stone 
coal  70. 

The  middle  counties  of  the  state  of  Ohio  raise  more  wheat  than 
any  other  section  in  the  Union.  They  are  very  near  the  Atlantic 
markets ;  and  though  com  is  largely  produced,  wheat  brings  nine 
cents  on  an  average  more  per  bushel  than  com.  From  the  recent 
report  of  the  Board  of  Agriculture  for  the  state  of  Ohio,  the  fol- 
lowing is  compiled : — In  the  ten  southern  counties  the  average 
prices  of  com,  wheat,  oats,  and  hay  are  as  follows : — Com,  24  cents 

5er  bushel ;  wheat,. 70^  ;  oats,  22  ;  hay,  5  dels.  50  cents  per  ton. 
udging  from  the  average  product  of  the  land,  the  value  of  an 
acre  of  com  may  be  taken  at  14  dels.  40  cents ;  wheat,  12  dols.; 
oats,  9  dols. ;  and  hay,  11  dols.  In  the  ten  central  counties,  com 
averages  per  bushel  26  cents,  wheat  79,  oats  19,  hay  4  dols.  50  cents 
per  ton.  In  these  counties  the  pricQ  of  com  is  two  cents,  wheat 
nine  cents  more  than  in  the  southern  counties ;  while  oats  is  three 
cents  per  bushel,  and  hay  one  dollar  per  ton,  less.  The  relative 
proximity  of  the  southern  and  northern  markets  causes  this.  In 
the  ten  northern  counties,  com  averages  per  bushel  33  cents,  wheat 
94,  oats  22,  hay  4  dols.  62  cents  per  ton.  The  three  sections,  com- 
pared, give  the  following: — 


Southern  CoonUat. 

Centnl  CkNmtiM. 

Northera  CooBtte 

Corn, 

0  dols.  24  cents 

0  dels.  26  cents 

0  dols.  88  cents. 

Wheat, 

0     „    70      „ 

0  ^     79     „ 

0    „     94    „ 

Oats,      . 

0     „    22      „ 

0     „      19     „ 

0    „     212    „ 

Hay,      . 

6    »    50      „ 

4     «     60     „ 

4    „     62    ^ 

Comparing  these  results  with  the  natural  adaptation  of  the  soils,  and  we  arrire 
at  the  commercial  reason  why  the  diflferent  parta  of  the  state  are  remarkable  for  the 
di£ferent  staples.  Thus  the  southern  part  of  Ohio,  the  alluvial  bottoms  of  the  Greftt 
and  Little  Miamies,  the  Scioto,  Paint  Creek,  Deer  Creek  and  Derby,  are  pecnliarly 
adapted  to  Indian  com.  We  find  therefore  that  it  is  there  cheap,  on  aeeomit  of  its 
great  abundance.  Because  it  is  ehei^,  and  that  the  Atlantic  ports  are  at  a  great 
distance,  com  (maize)  is  there  consumed  in  the  fattening  of  animals.  The  resolt  of 
this  mode  of  culture  is  more  profitable  than  that  of  wheat,  which  is  raised  nearer  the 
Atlantic  market,  and  oomBUknds  a  better  price ;  for  the  low  priee  ef  eom  in  tba 


584  THE  PARMEBS'  NOTE-BOOK. — ^NO.  XXX. 

Miamies  and  tbe  Scioto  is  more  than  oompensated  by  its  adaptation  to  ^i»ifl«,  ul 
the  relatively  higher  price  of  animals  (cattle  and  hogs)  in  the  Atlantie  mdEoropf 
markets.  Com,  then,  which  in  proportion  is  the  lower-priced  ajrticio  anMV  tk 
above  staples,  is  really  the  most  profitable  to  the  cnltirator.  In  the  middle  of  tk 
state  we  find  the  rolling  lands  less  adapted  to  com,  but  its  soil  and  elimale  wellittad 
for  wheat.  They  are  also  nearer  the  Atlantic  markets;  and  wheat,  as  we  see  t^n, 
commands  about  10  cents  more  a  bushel  than  in  the  southern  ooantiea.  ...  In 
the  northern  or  lake  part  of  the  state,  the  soil  is  not  well  adapted  to  either  wheat  or 
corn  ;  but  the  rolling  hills  of  the  Western  Reserye  are  admirably  adapted  to  gmiflf* 
But  as  cattle  cannot  be  well  fatted  without  com,  the  agriculture  of  (hat  part  of  tbe 
state  turns  almost  entirely  on  dairies  and  sheep. 

The  way  to  reduce  the  price  of  wheat,  as  given  in  British  news- 
papers in  sterling  per  imperial  quarter,  to  dollars  and  cents  per 
United  States  bushel,  is  as  follows : — Reduce  the  price  per  quarter 
into  dollars  and  cents,  at  484  per  pound  sterling,  and  divide  by 
9^,  the  number  of  United  States  bushels  in  an  imperial  quarter. 
Example :  Required  the  price  of  wheat,  per  United  States  Dushel, 
in  Liverpool,  when  it  fetches  40s.  per  imperial  quarter.  40«. 
reduced  is  equal  to  9  dol.  68  cents,  which,  divided  by  9J,  gives  1 
dol.  8  cents  as  the  rate  per  bushel,  leaving  a  fraction  of  a  cent  to 
be  included  where  greater  accuracy  is  essential.  To  reduce  the 
price  of  wheat,  as  given  in  American  newspapers  in  United  States 
cun-ency  per  bushel,  to  sterling  per  impenal  quarter — ^Elxample: 
Required  the  price  of  wheat  per  imperial  quarter,  when  it  fetches 
1  dol.  10  cents  per  bushel.  1  dol.  10  cents  equal  to  4s.  7d.,  mul- 
tiplied by  9J,  is  equal  to  42s.  7d.  per  quarter. 

In  concluding  our  "  Notes,"  we  have  to  offer  a  few  remarks  on 
the  capabilities  of  the  various  sections  of  the  United  States  for 
agricultural  purposes ;  deducing  from  these — ^which  will  neorasarilj 
be  very  brief — the  most  advantageous  parts  to  which  Old  Countiy 
farmers  may  emigrate,  with  a  view  to  the  cultivation  of  the  soil. 

The  United  States  of  America  have  long  presented  a  wide  fidd 
for  farmer  emigrants,  and  it  is  there  generally  to  which  their  steps 
have  been  directed.  '^  The  comparative  ease  and  little  cost  with 
which  the  country  is  reached — its  congenial  climate — its  productive 
soil,  the  fee-simple  to  a  portion  of  which  is  so  cheaply  obtained — 
its  identity  of  language — its  similarity  of  manners  and  customs — 
its  kindred  laws,"  and  the  real  or  fancied  equality  of  rights,  civil, 
political,  and  religious,  there  obtained — all  tend  to  bring  about 
this  state  of  matters.  The  productions  of  the  American  soil  are 
the  staple  of  the  "  American  commerce,  and  the  chief  source  of  its 
wealth."  Dr  Franklin  said,  "  he  is  a  benefactor  to  his  species  who 
makes  two  blades  of  grass  grow  where  one  grew  before ;  and  in  no 
country  scarcely  is  there  more  scope  for  such  beneficial  labour  as 
"  America. 

The  continent  of  America,  though  generally  understood  and 
spoken  of  as  one  country,  is  nevertheless  composed  of  different 
ctio'is  of  countrv,  existing  under  different  natural  circnmstances 
ilirifpa.      VY'>  territorial  divisions  are — tile  north-eastern 
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states,  comprising  Maine,  New  Hampshire,  Vermont,  Massachussets, 
Rhode  Island,  Connecticut,  New  York ;  the  central  states,  com- 
prising New  Jersey,  Pennsylvania,  Delaware,  Maryland,  the  Dis- 
trict of  Colombia,  (or  the  government  district,)  Virginia,  Ohio  ;  the 
southern  states,  comprising  North  Carolina,  South  Carolina,  Geor- 
gia, Florida,  Alabama,  Mississippi,  Louisiana,  Texas,  Arkansas, 
Tennessee ;  the  western  states,  Kentucky,  Indiana,  Michigan, 
Illinois,  Missouri,  Wisconsin,  Iowa.  This  vast  range  of  territory 
measures,  from  the  shores  of  the  Atlantic  to  those  of  the  Pacific, 
2780  miles,  and  is  1300  miles  broad.  "  The  soil  is  of  every  kind, 
and  suitable  for  the  growth  of  the  various  plants  for  which  the 
several  districts  are  adapted.  The  soil  of  the  eastern  states  is  for 
the  most  part  light  and  sandy ;  as  also  those  portions  of  the  southern 
states  that  approximate  the  sea.  Farther  in  the  interior  the  soil 
becomes  ricli  and  alluvial,  more  particularly  the  prairie  lands, 
which  are  generally  covered  with  heath,  wild  grapes,  hop  vines, 
etc.  The  north  part  of  the  United  States  exhibits  great  excess  of 
climate;  New  York  presents  the  summer  of  Rome  and  the  winter 
of  Copenhagen.  .  .  The  western  region  enjoys  a  mild  climate. 
.  .  The  New  England  states  and  Pennsylvania  approach  nearest 
to  the  climate  of  Great  Britain." 

The  class  of  men  who  should  emigrate  with  the  intention  of 
fiirming,  is  undoubtedly  that  large  class,  in  many  districts  of  our 
land,  who  have  not  the  advantages  of  capital  to  back  their  efforts, 
and  who  find  that  they  cannot  compete  successfully  with  men  of 
largo  possessions  and  connections.  To  men  possessed  of  capital, 
and  who  are  and  have  been  accustomed  to  all  the  refinements  of  a 
highly  polished  state  of  society,  America  is  not  the  place.  To 
such,  a  gentleman  well  acquainted  with  the  state  of  agriculture  in 
America,  says — "  I  can  hold  out  no  inducements  to  you  to  come 
hither,  nor  if  I  could  would  it  be,  according  to  the  principles  I  have 
laid  down  respecting  the  duty  of  emigration,  right  that  you  should 
do  so.  The  inferior  price  of  farm  pi'oduce  in  this  country,  and  the 
higher  rate  of  wages,  together  with  the  less  abundant  crops  which 
are  raised,  less  owing,  probably,  to  any  inferiority  of  soil  and 
climate,  than  to  the  mode  of  cultivation,  render  farming  less  pro- 
fitable here  than  in  England ;  and  if  farming  is  now  what  it  was 
when  I  left  England,  I  am  inclined  to  think  that  the  tenant  of  a 
largo  farm  there  can  afford  to  live  better  than  the  owner  of  the 
sainc  number  of  acres  here."  It  is  but  fair,  however,  to  give  the 
opinions  of  those  who  think  differently.  Our  desire  is  to  enable  the 
reader  to  have  a  good  general  idea  of  the  state  of  agriculture  in 
America,  and  we  cannot  do  this  better  than  by  giving  all  sides  of 
the  question.  The  following  is  the  evidence  of  a  gentleman  who 
lias  long  resided  in  Virginia. — "  I  know  the  condition  of  the  tenan- 
try in  Scotland,  who,  I  believe,  are  at  least  equal  to  those  of  any 

JOURNAL. — JAN.   1B51.  2  V 


686  THE  farmers'  note-book.— no.  XXX. 

other  portion  of  the  kingdom.   They  are  an  independent,  energetic, 
honourable,  and  thriving  class  of  men.     But  let  those  of  toem. 
even  the  most  opulent^  who  may  desire  to  emigrate  and  become  pu^ 
chasers,  and  are  willing  to  apply  the  same  skill  and  energy  in  the 
improvement  of  their  own  estates  in  this  country,  (Amenca,)  and 
they  will  speedily  find  their  circumstances  vastly  improved.    .    . 
A  mmily  may  surround  themselves  with  all  the  comforts,  luxuries^ 
and  elegancies  of  refined  life,  and  the  most  polished  society,  at  t 
cheaper  rate  than  in  either  Scotland  or  England."     But  there  i« 
one  class  of  the  cultivators  of  the  soil  (luckily  not  numerous  here 
now)  who  are  not  wanted  in  America ;  that  is,  careless,  lazy  hn»- 
bandmen — those  who  have  a  supreme  contempt  for  the  science  of 
agriculture.     It  has  been  too  long  the  idea  that  any  one  could 
farm  in  America.     This  is  not  the  case.     The  belief  in  such  a  state 
of  matters  has  sent  over  hundreds  of  men  from  this  conntiy  who, 
with  no  knowledge  of  agriculture,  have,  with  their  gross  neglect 
and  careless  management  of  the  soil,  tended  to  bring  about  the 
woful  state  of  agricultural  science  (if  science  it  can  be  called)  which 
we  have  in  the  first  pages  of  our  paper  attempted  to  show.    Those 
only  who  have  a  thorough  knowledge  of  their  important  calling, 
can  successfully  compete  with  the  farmers  in  America,  who  are 
now  beginning  to  turn  their  careful  attention  to  the  proper  culti- 
vation of  the  soil.     Agriculture  is  rapidly  advancing  m  America, 
"  and  in  many  instances  men  of  capital,  enterprise,  and  science  are 
making  it  a  pursuit,  and  the  results  are  in  a  high  degree  satisfac- 
tory."    Those  only,  then,  who  have  a  knowledge  of  farmine,  can 
fairly  expect  to  succeed.     A  case,  in  point  may  be  given.     In  the 
course  of  our  perambulations,  we  fell  in  with  a  gentleman  of  whom 
we  had  heard  while  in  Scotland,  as  a  merchant  who  had  been  rather 
successful  in  trade  in  the  west  of  Scotland.   On  comparing  notes  we 
discovered  that,  although  not  previously  acquainted,  our  several 
families  had  had  some  slight  intercourse.    This  slight  tie,  in  such  a 
far  off  place,  made  us  friends  at  once.     Partly  on  account  of  an 
ardent  admiration  of  America  and  its  institutions,  he  had  given  up 
business  and  emigrated  thereto.     He  was  fortunate  in  obtaining 
a  farm  of  small  extent,  but  of  rare  natural  beauty — an  estate  in 
miniature — one  part  as  closely  resembling  the  overnanging  cliflb  at 
Ilawthoniden,  near  Edinburgh,  as  two  places  could  actually  do. 
The  land  had  been  much  neglected.    The  soil,  however,  was  good, 
and  under  proper  management  would  have  been  very  productive, 
fn  fact,  it  was  exactly  the  place  for  a  farmer  of  sound  practical 
knowledge  to  try  his  powers  and  be  crowned  with  success.     But 
•ur  friend  knew  nothing  of  the  trade  he  had  thus  taken  up ;  and 
he  result  of  three  years'  trial  was,  as  he  informed  us,  that  he  made 
^s  much  every  year  as  kept  himself  and  family — a  very  small  one 
^ut  that  he  saved  nothing.     Not  many  miles  from  him  was  the 

"ho  ob+flined  land  in  the  same  neglected 
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ite ;  but  his  results  were  of  a  vastly  diflferent  character.    But  he 
18  a  farmer,  and  knew  what  farming  was. 

In  the  short  limits  of  an  article  we  cannot  be  expected  to  give  fiill 
tails  of  the  various  sections  of  the  country,  but  must  content  cur- 
ves with  merely  sketchingout  a  few  notes  on  the  subject.  And,fir8t, 
to  the  older  states.     In  New  York  there  are  hundreds  of  farms 
iared,  impoverished  with  neglect,  waiting  only  for  the  exertions 
practical  men  to  mak^  them  flourishing  and  productive  tracts, 
e  have  already  given  instances  of  the  cheapness  of  land  of  this 
ss.    In  Pennsylvania  the  same  rule  holds.    The  number  of  small 
ms  is  considerable,  and  can  be  easily  obtained,  terms  generally 
ng  one  half  in  hand,  the  other  half  in  two  or  three  annual  instal- 
nts.      i'licy  may  be  had  at  sums  varying  (according  to  the  state 
improvement  thereon)  from  5  (£1)  to  20  (£4)  dollars  per  acre. 
ese  remarks  apply  more  particularly  to  Mercer  county  in  that 
te.     The  Erie  extension  of  the  Penn.  Canal  runs  through  the 
it  re  of  it.    This  affords  an  excellent  medium  for  the  conveyance 
produce  to  market.     But  it  is  in  the  state  of  Virginia,  as  we 
e  already  hinted,  that  such  superior  advantages  are  offered  in 
purcliasc  of  land  which  has  been  before  cultivated.     This  state 
I  slave-holding  one ;  but  in  the  eastern  part  the  custom  of  re- 
link slaves  is  dying  fast  away.     The  owners  of  land  having 
lausted  large  tracts,  by  raising  crop  after  crop  of  tobacco,  have 
w  (AY  to  the  states  of  Kentucky  or  Tennessee,  taking  their 
r^es  along  with  them  ;  but  we  have  it  upon  good  authority  when 
state,  that  throughout  all  the  state  a  longing  desire  exists  to 
rid  of  the  system.     Parties  from  this  country  need  have  no 
*  of  being  uncomfortable  on  this  account.   "  The  Virginians  will 
willingly  obtrude  their  opinions  upon  any  stranger,  and  arc 
1  known  to  be  open  to  '•  friendly  argument  or  kindly  suasion.^' 
the  vicinity  of  Petersburg,  a  fine  old  town,  closely  resembling 
36  of  England,  there  are  thousands  of  acres,  capable,  by  proper 
ivatlon,  of  producing  large  crops.     "  The  soil  is  generally  a 
:ly  loam  based  upon  clay.     In  many  places  it  varies  consider- 
V'  from  heavy  to  light,  but  generally  it  is  a  medium,  and  finely 
pted  to  the  production  of  wheat,  grass,  com,  cotton,  tobacco, 
;  and  no  country  can  be  better  adapted  to  all  the  finest  fruits — 
les,  ])eaches,  grapes,  figs,  and  even  the  pomegranate,  arc  in 
it  perfection.     The  surface  is  generally  rolling  without  being 
r  or  too  level,  and  the  whole  country  abounds  in  fine  springs 
•xe(  llent  water.     Generally  less  than  the  half  of  the  land  is 
red,  though  the  proportion  varies  on  the  lands  in  the  market. 
some  nearly  all  is  cleared,  and  on  nearly  all  are  good  comfort- 
'■  buildings,  which,  in  many  instances,  cost  more  than  is  now 
3d  for  the  whole  farm.     .     .     Excellent  land,  with  good  build- 
;,  in  tracts  of  2o()  to  2500  acres  can  be  had  for  2  dollars  (Ss.  4d.) 
dollars  per  acre.     For  cash,  lands  can  be  had  for  less.     The 
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tcnns  generally  are  one  third  or  one  fourth  cash ;  the  balance  in 
one,  two,  three,  and  often  more  years,  with  interest  on  the  deferred 
payments.  In  many  cases,  by  making  a  partial  piiyment,  and 
interest  on  the  deferred  portion,  the  credit  may  extend  as  long  as 
the  purchaser  may  desire."  Great  conveniences  are  afforded  in 
the  transhipment  of  produce  by  the  tide-water  rivers.  Along  with 
these  arc  numerous  railroads  and  excellent  country  roads.  Wheat 
can  bring  veiy  nearly  the  current  prices  in  New  York  and  Phila- 
delphia, where  they  are  sent  for  sale.  The  price  of  wheat  ranges 
from  1  dollar  to  1  dollar  20  cents,  and  corn  from  50  to  65  cents 
per  bushel;  butter  25  to  30  cents  per  lb.;  beef  6  to  8  cents  do.; 
veal  and  mutton  6  to  10  cents;  potatoes  1  dollar  per  bushel.  The 
second  growth  of  timber,  now  covering  lar^o  tracts  of  land  in 
Virginia,  is  generally  the  long-leafed  pine ;  but  clearing  land  of 
this  nature  is  a  very  easy  matter  compared  with  the  same  opera- 
tion in  the  states  where  the  timber  is  heavy.  The  trees  of  lone- 
leafed  .pine  are  of  rapid  growtli  and  very  soft :  they  have  no  wide 
spreading  roots,  and  the  stumps  decay  in  the  course  of  two  yeare. 
When  allowed  to  gi'ow  for  any  length  of  time,  the  timber  becomes 
valuable.  From  the  nature  of  the  climate,  vegetation  is  compara- 
tively soon ;  and  from  the  facilities  of  conveyance,  fruit  early  raised 
can  be,  and  is,  sent  to  New  York,  before  the  gardeners  in  that 
state  can  produce  a  single  one.  The  summers,  however,  are  not 
so  warm  at  night  as  from  this  it  might  be  expected.  The  ther- 
mometer has  considerably  less  range  than  in  the  north.  The  win- 
ters are  comparatively  mild :  the  plough  may  be  kept  going  nearlv 
the  whole  or  it.  Not  so  in  New  Y  ork  and  other  adjacent  states, 
or  in  Iowa  or  Wisconsin  in  the  west :  there  it  must  be  laid  up  for 
three  months  at  least.  One  great  advantage  which  Virginia  pos- 
sesses to  Old-Country  farmers  is  the  state  of  society,  and  the 
nearness  to  which  it  approaches  the  condition  of  that  in  England. 
"  Beneath  its  sunny  skies  the  proud  sons  of  the  (English)  Cava- 
liers reared  their  mansions,  and  spread  out  domains  which,  in 
aristocratic  splendour,  almost  vie  with  the  parks  and  palaces  of  their 
sires  in  the  country  they  had  left  behind.  .  .  Virginia  is  prover- 
bial for  the  hospitality  and  sociality  of  its  citizens.  The  people  are 
of  pure  English  descent,  and  English  feeling  prevails  to  an  extent 
that  I  have  never  found  it  elsewhere  in  the  United  States." 

As  a  field  for  farmer  emigrants,  the  Western  States  have  been 
'^f  late  much  recommended ;  but  on  this  point  we  are  inclined  to 

liffer  with  those  who  hold  such  an  opinion.     Doubtless  the  land  is 
cheap,  the  soil  productive  to  an  astonishing  extent,  without  any 

jreat  labour,  but  the  distance  from  markets  is  very  great,  and  the 
aifficulties  which  parties  have  to  encounter  in  getting  there,  are 

greater  than  is  generally  anticipated.     But  taking  all  things  into 
•xc^ount,  we  are  decidedly  of  opinion  that  it  is  the  best  Interest  of 

1     ^i«inf;fir  ^rr-fjpoi  fariier.  vho  may  bc  disposed  to  emigrate  to 
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/America,  to  take  cleared  land  in  some  of  the  older  states,  in  the 
vicinity  of  a  good  market.  There  is  no  lack  of  such  laud.  He 
lot  only  will  soon  be  able  to  make  himself  a  comfortable  home, 
)ut  the  means  of  introducing  that  sound  knowledge  of  agriculture, 
vhicli  he  will,  whenever  he  pitches  his  tent,  fina  to  be  wanting 
imongst  the  great  majority  of  American  farmers.  In  seasons 
vlien  prices  are  low,  corn  is  not  considered  worth  the  removal  from 
he  interior  of  Michigan,  Indiana,  and  Illinois;  and  sometimes 
liousands  of  acres  are  loft  standing  in  the  fields  all  winter,  rather 
lian  lay  out  labour  in  cutting  it  down ;  but  when  the  price  increases, 
o  that  at  New  York  the  price  of  flour  is  5  dollars  per  barrel,  and 
orn  60  cents  per  bushel,  the  supply  from  the  interior  moves  for- 
ward to  the  sea-ports.  The  following  is  a  comparison  between  the 
ears  ending  August  7,  1846  and  1847,  the  former  year  being  a 
ow-jDriccd  one,  the  produce  passing  by  the  Erie  canal: — 

Year.  BusheU  Wheat  Barrels  Flour.  BnshdB  Corn. 

1846  1,347,926        660,212        843,975 

1847  2,109,679       2,328,478       8,931,345 


Increase       761,753  1,678,261  8,087,370 

Hie  exportation  of  grain  to  Great  Britain  and  Ireland  for  the 
anie  years,  ending  June  30,  1846,  and  September  1, 1847,  was  aa 

ollows : — 

Year.  Bushels  ^^'beat.  Barrels  Flour.  Buslicit  Corn.     Barrels  Com-MeftL 

184G  1,613,795  2,289,476  1,826,068  298,790 

1847  4,015,134  3,160,689  17,298,744  847,280 

Increase      2,401,339  861,213  15,472,676  548,490 

'  Fifty  cents  a  bushel  for  wheat,  in  the  interior  of  Michigan,  is  said 
o  be  about  equal  to  1  dollar  2  cents  per  bushel,  or  6  dollars  for 
lour  in  New  York ;  and  these  prices  are  considered  as  affording  a 
air  living  profit  to  the  farmer.  This  will  allow  52  cents  for  trans- 
>ortation  from  the  interior  to  New  York,  which  is  about  the 
average  cost.  The  fair  average  price  of  wheat  at  Danzig,  the 
;reat  grain  market  of  northern  Europe,  has  been,  for  the  last 
wenty  years,  1  dollar  per  bushel — the  average  freight  from  there 
0  England  being  1 1  cents  per  bushel — from  New  York  to  England 
8  cents.  Forty  cents  a  bushel  of  com  at  New  Orleans,  and  56 
t  New  York,  is  said  to  be  the  fair  average  price.  At  the  westy 
^rain  is  hauled  to  a  river  or  canal,  thence  shipped  to  a  lake  port, 
lience  to  Buffalo,  thence  to  Albany  and  New  1  ork.  It  pays  four 
rarcliouse  and  shipping  charges,  and  five  distinct  freights.  It 
osts  from  two  to  three  times  as  much  to  transport  a  barrel  of  flour 
rom  the  far  grain-growing  west  to  New  York,  as  thence  to  Liver- 
pool. The  west  must,  before  long,  burst  its  barriers,  and  opeu 
tiore  and  larger  cliannels  for  communication  with  the  Atlantic.  A 
ecent  statement  from  a  western  paper  says,  that  one-fourth  of  the 
tate  of  Indiana  cultivated  in  corn,  would  produce  200,000,000 
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of  buahels ;  wliile  another  fourth  in  wheat  could  proi 
The  state  could  feed  ten  millions   of  people,  ai 
surplus  left ;   and  yet  Indiana  is  th«  smallest 
States."— B. 

Lord  Javtes  ffat/'s  New  SiAsoil  Plough.  By  J.  Ii 
Esq.  of  Kingussie,  Kiiicardinesliirc. — It  is  a  point 
culture,  now  perfectly  well  established,  that,  a6 
been  drained,  before  it  can  be  brought  into  full  bet 
of  fertility,  it  is  absolutely  necessary  there  should  \ 
deepness  "oi  soil,  in  a  working,  or  rather  workable 
manner  of  procuring  these  inches  of  loose  soil  is  \ 
carious  opinion  in  the  minds  of  the  best  agricu 
liuabaiidrv  has  now  and  then  been  mooted — I  migh 
a  few  tireside  farmers,  and  laughed  at  by  practical 
far  nearer  the  mark  was  brought  before  the  ag 
many  years  ago,  by  that  tnily  great  man,  my  fri 
Smith  of  Dcanston,  and  his  subsoil  plough  for  so 
the  vogue,  more  especially  by  theoretical  pcopl 
downright  farmers  soon  saw  it  was  what  is  c 
murderer,"  and  many  who  bad  been  led  away 
bestowed  upon  it  by  those  new-fangled  folks,  ai 
qiience  put  themselves  to  charges  in  the  purchase 
m-itain"  of  a  tool,  at  once  gave  up  using  it,  so 
imcommon  sight  to  behold  a  Dcanston  plough  Ij 
of  the  smithy  like  her  compeer  in  Dundrum  Bay,  [ 
except  for  old  iron.  But  it  was  not  the  ponderoni 
Deaiiston  plough  alone  which  caused  it  to  ^q 
iheie  were  other  reasons,  (although  that,  in 
enough ;)  all  good-sized  farms  had  as  many  pairs  o 
ref[uircd  to  draw  "  Mona  Meg ;"  hut  it  was  found 
liorses  tog»!ther,  not  at  all  accustomed  to  the  w 
other,  so  that  some  did  the  work  of  two,  othcn 
all — it  was  found,  in  short,  that  the  poor  bn 
bothered  and  strained  often  to  very  little  pui-pc 
tvcll  being  at  Dcanston  on  one  occasion  when  the 
work.  The  horses  were  all  in  a  foam,  working  v< 
while  one,  disliking  the  work  more  than  the  res 
furiously  at  the  turnings,  to  the  danger  of  tlie  o' 
the  men  ;  so,  to  cut  it  short,  the  men  took  him  an 
iif  the  work ;  and  as  they  said  tliey  were  near  dom 
make  out  with  four."  tlere,  then,  was  proof  tha 
required,  or  four  were  over-worked.  So  much 
power,  ftlie  horses.)  But  then  came  the  far  more  C 
Does  tliis  operation  do  good — or,  at  any  rate,  does 
jiniateur  or  a  theoretical  laird,  but  an  actual  rent- 
If  we  look  at  the  conTOrsational  meetings  and  di 
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Highland  Society,  and  all  other  agricultural  clubs  and  associations, 
it  will  be  perceived  that,  so  far  from  being  a  settled  point  in  the 
minds  of  practical  fanners,  they  are  nearly  equally  divided  whether 
it  does  good  or  no  good.  It  is  known  to  the  editor  of  this 
Journal,  (himself  a  practical  man,)  that  while  I  almost  venerated 
]\[r  Smith,  and  accounted  him  one  of  the  greatest  benefactors  of 
his  country,  my  own  opinion,  founded  on  long  experience,  was 
against  the  use  of  the  subsoil  plough,  and  greatly  in  favour  of 
a  common  four-horse  one.  I  saw  often,  where  it  was  used  to 
break  '*•  the  pan ''  or  "  moorband,'^  in  order  to  let  the  water  down,  it 
did  no  such  thing,  but  went  rasping  and  scraping  along  the  top  of 
it.  Again,  where  it  was  used  in  strong  clay  or  till,  I  am  con- 
vinced the  good  (if  any)  was  very  short-lived,  the  rains  and  the 
working  of  the  land  soon  putting  it  in  as  compact  a  state  as  before 
the  subsoil  plough  was  used.  I  have  heard  and  read  a  great  deal 
of  stufi*  in  regard  to  the  depth  that  Mr  So-and-so  went  with  his 
subsoil  ploughing, — lo,  16,  and  18  inches.  I  have  often  sought, 
but  in  vain,  for  those  tremendous  deep  subsoilings,  and  on  trial 
with  tliat  simple  but  truthful  witness,  a  foot-rule,  have  seldom 
found  12  inches  had  been  stirred  with  the  plough  and  the  subsoiler ; 
and  I  have  never  yet  found  one  whole  field  ploughed  18  inches  deep, 
or,  in  fact,  one  single  furrow,  from  end  to  end  of  a  field,  so  deep. 
I  have  seen  a  few  show-off  yards  done  very  deep,  but  that  is  not  a 
held.  But,  more  than  all,  such  deepness  is  useless — worse  than 
useless ;  it  is  a  great  waste  of  labour,  and  consequently  of  money : 
no  amount  of  deep  cultivated  soil  will  increase  the  number  of 
quarters  an  acre,  or  the  number  of  pounds  per  bushel,  after  you 
pass  12  inches.  I  do  not  deny  that  the  quantity  of  straw  may  be 
mcreased;  but  as  you  give  extra  length  to  the  straw,  you  as 
uniformly  take  from  the  weight  and  quality  of  the  grain.  In  fact, 
all  pur  highest  weights  of  grain  are,  in  general,  grown  on  land 
highly  manured,  but  not  deep ;  and  very  heavy  crops  only  recom- 
mend diemselves  to  the  farmer  as  heavy  cattle  or  heavy  sheep 
do — great  quantity  being  more  profitable  than  fine  quality.  If 
this  be  true,  it  follows,  of  coui*se,  the  deepness  obtained  by  these 
extraordinary  subsoil  ploughings  is  of  little  avail ;  but  as,  on  all 
hands,  a  good  deep  furrow  is  now  allowed  to  be  part  and  parcel  of 
modern  husbandry,  or  rather,  is  a  sequence  to  the  Deanston  system 
of  draining — for  every  good  farmer  of  the  olden  time  knew,  that 
to  plough  deep  was  but  to  increase  the  quantity  of  wet  clay  or 
mud ;  but  as  soon  as  the  drainage  of  the  land  has  been  gone  mto, 
the  modem  and  enlightened  agriculturist  is  aware  but  half  the 
work  is  done  till  he  has  got  a  furrow  of  a  proper  depth; 
hence  the  numerous  endeavours  that  have  been  made  of  late 
years  to  get  up  a  tool  of  the  subsoil  sort,  that  might  be  of  avail 
for  farmers  occupying  small  holdings,  and  owning  only  a  small 
number  of  horses      But  all  the  alterations  of  the  Deanston  sub- 
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soil  have  as  yet  been  accounted  failures,  or  nearly  so.    A  few 
months  a^o,  Lord  James  Hay  brought  out  an  implement^  whicby 
in  my  opniion,  bids  fair  to  satisfy  those  who  wisli  to  get  a  deep 
furrow,  and  yet  not  run  into  the  great  expense  of  prime  cost  m  the 
tool,  and  the  day-by-day  one  in  tlie  working  of  the  old  ponderous 
subsoil  plough.     1  give,  along  with  this,  an  outline  drawing  of 
Lord  James  Hay's  new  subsoil,  constructed  for  a  pair  of  ordinary 
sized  horses  or  oxen.*     Although  exceedingly  light — being  made 
of  the  finest  and  best  iron — it  is  quite  astonishing  what  rude  blows 
it  will  stand  when  comhig  in  contact  with  the  numerous  fast 
stones  that  are   found  planted,  causewayed,   as  it  were,  in  the 
subsoil  of  this  part  of  Scotland.     I  have  seen  it  at  work  more 
than  once  on  his  lordship^s   own  farm,   or  ratlier  in  the  hands 
of  his    lordship'^s   own   people,    who,    being  accustomed    to  it, 
are  much  more  expert  in  the  use  of  it  than  new  hands  will  be 
found  to  be  for  a  short  time.    I  allude  to  the  way  in  which  ther 
bring  the  stones  out  of  the  subsoil — keeping  tliC  implement  weU 
under  the  stones,  and  thus  slackening  them,  so  as  tlio  labonren 
attending   (an  adjunct  absolutely  necessary  in  this  port  of  the 
country)  get  them  easily  turned  up  on  the  newly-plougned  ground, 
where  they  remain  rcacly  to  be  removed.     I  have  been  speaking 
of  the  operation  when  carried  on  in  ground  infested  with  stones  in 
the  subsoil ;  but  I  have  also  seen  it  at  work  where  there  was  a 
"  hard  pan"  or  "  moor  band."     And  while  it  is  not  my  intention 
to  try  to  humbug  my  fellow-agriculturists,  or  to  make  the  more 
sensible  and  practical  ones  laugh  at  me,  by  asserting  that  this  or 
ant/  other  plough  can  be  made  to  penetrate  a  plain  smooth  super- 
licics  of  cast-iron,  or  iron-concrete  quite  as  hard,  while,  on  the  con- 
trary, I  say  I  do  not  believe  it  myself,  I  shall  not  try  to  make  others 
do  so ;  but  I  do  my  it  is  absolutely  wondertul  what  this  slight- 
looking  implement  will  penetrate  if  the  ''pan"  is  not  of  great 
thickness.     It  is  well  known  that  this  singular  substance  vanes  in 
thickness  from  an  inch  or  two  to  three  or  four  feet.     Now,  where 
it  is  not  very  thick,  1  am  convinced  Lord  James  Hay^s  wheel  sub-^ 
soil  plough  will  answer  all  the  purposes  required ;  and  where  the 
''  pan"  is  of  great  thickness,  I  maintain  all  the  ploughs  and  all  tho^ 

*  We  nave  not  deemed  it  necessary  to  give  a  figtire  of  the  plough,  as  its  eonstrnc- 
tion  is  80  simple,  that  a  few  words  of  description  will  suffice  to  gire  an  idea  of  it. 
It  consists  of  a  beam  and  a  pair  of  handles  of  malleable  iron.  The  shank  or  coulter- 
's so  placed  as  to  have  the  whole  of  the  beam  in  front,  and  the  handles  rising  directly 
)cliind  it.  The  beam  is  short,  and  is  supported  on  an  axle  connecting  two  rather 
*Wh  wheeN.  The  shank  passe:*,  like  a  common  coulter,  through  a  box  in  the  bMm, 
iitJ  is  fixed  with  wedges.  Its  form  is  that  of  a  coulter,  haTing  the  point  projecting 
forward,  and  inclining  downwards  at  an  angle  to  the  horizon  ;  and  each  side  of  its 
>rojccting  point  is  furnished  with  a  slight  feather  to  stir  the  loosened  enbaoil. 
That  the  shank  may  take  a  deeper  or  shallower  hold  of  the  fiubaoil,  it  ie  mored 
ligher  up  or  lower  down  in  its  seat;  and  that  the  depth  of  furrow  may  be  regnUted 
o  the  power  applied  to  the  implement,  the  beam  can  rest  either  abore  or  below  the 
txle-     \n  ordinary  bridle  is  attached  to  a  slot  '**^  the  end  of  the  beam.     We  do  not 
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horses  in  Scotland  cannot  be  made  to  pierce  it.  I  have  conversed 
with  several  practical  men  who,  having  heard  of  Lord  James's 
plough,  but  who  had  not  seen  it  at  worK,  were  rather  of  opinion 
that  it  was  what  fanners  call  many  of  the  new  inventions,  "  a  toy;'' 
luore  particularly  as  it  might  be  supposed,  from  the  narrowness  of 
the  working  part,  only  to  make  a  scratch  or  line  in  the  "  pan,"  say 
a  couple  of  inches  broad,  corresponding  to  the  breadth  of  the  sock, 
while  great  part  of  the  bottom  of  the  furrow,  laid  bare  by  the 
operation  of  the  precursor  plough  (to  make  use  of  an  O'Conncll 
phrase)  would  be  left  in  an  undisturbed  state.  To  satisfy  myself 
as  to  this,  I  had  a  transverse  section  of  the  ground  cleared  of  all 
the  earth  with  a  shovel  right  across  the  furrow,  when  I  found  the 
subsoil  raised  up  in  lumps  or  cakes  the  whole  breadth  of  the  furrow ; 
jind  this  I  uniformly  found  on  repeated  examinations.  There  is 
yet  another  sort  of  ground  where  Lord  James  Hay's  subsoil  plough 
is  likely  to  answer  better  than  either  where  the  ground  is  beset 
with  fast  stones,  or  the  soil  rests  upon  "  a  pan ;"  I  mean  strong 
impervious  clay  or  till :  here  I  think  it  may  be  expected  to  work 
in  a  superior  manner,  and  do  good  service  to  the  small  farmer,  who 
cannot  command  the  requisite  number  of  strong  horses  to  put  the 
original  subsoil  plough  "  under  weigh.'' — If  we  look  at  the  dis- 
cussions in  the  agricultural  meetings  as  regards  the  good  derived 
from  the  use  of  subsoil  ploughing  as  compared  with  a  very  deep 
furrow  obtained  by  the  operation  of  a  common  four-horse  plough ^ 
we  find  the  votes  not  far  from  equal ;  so  that  it  appears  a  point 
on  which  we  require  a  little  more  information.  For  the  purpose 
of  gaining  this,  I  have  had  two  acres  measured  off  in  the  same 
field  alongside  of  each  other ;  and  with  the  same  ploughmen,  the 
same  oxen,  and  the  same  labourers,  (to  take  up  the  loosened 
stones,)  I  have  had  one  acre  done  with  two  ploughs,  a  common 
one  preceding  the  new  subsoil  one,  and  the  second  acre  ploughed 
with  four  oxen  in  a  common  trench  plough.  The  exact  number 
of  hours  employed  on  each  acre  has  been  minutely  noted ;  the 
comparative  fitness  for  drilling  into  turnip — the  difference,  if  any, 
in  the  tuniip  crop — will  all  be  accurately  observed  ;  and  I  would 
urge  on  all,  who  desire  to  be  certified  as  to  the  value  or  inexpe- 
diency of  subsoiling,  tx>  make  trial  in  the  way  I  am  about  to  de, 
which  is  the  only  thing  we  can  do  to  set  the  matter  at  rest. 
But  these  things  belong  to  the  system^  the  principle  of  subsoil 

Eloughing  or  not;  the  invention  of  this  light  wheel-subsoil  by 
ord  James  Ilay  has,  we  are  certain,  achieved  a  great  improve- 
ment on  the  old  one.  It  does  away  with  the  necessity  of  inju- 
riously putting  several  pairs  of  horses  together  on  large  farms,  and 
it  brhigs  the  operation  within  the  reach  of  those  who  have  only 
four  working  cattle  on  small  ones.  It  is,  comparatively  speaking, 
ii  small  expense,  costing  only  about  £4,  4s.,  vrhile  the  old  plougu 
Avas  about  £15;  and  last,  although  not  least,  it  is  mucb  more 
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easy  for  the  ploughniaii  to  hold — tlie  wheels  equaliaiDg  the 
draught  to  the  horses,  and  keeping  the  implement  steady  to  the 
work ;  while  it  can  be  properly  regulated  to  the  draught  of  either 
horses  or  oxen  by  shiftmg  the  beam,  and  working  it  either  aboTe 
or  below  the  axle  of  the  wheels,  as  the  ploughman  finds  best. 
Kailway  and  steam  has  now  made  transport  so  quick  and  so  easy, 
that  I  would  strongly  advise  all  who  are  engaged  in  the  improYe- 
ment  of  the  soil  to  give  his  lordship's  invention  a  trial,  by  orderiiie 
a  plough  from  the  maker,  Mr  James  Arthur,  King  Street  Boao, 
Aberdeen,  and  feel  assured  they  will  not  repent  it. 

Chemical  absorbent  power  of  Soil,      By   J.   ToWERS,   A.C., 
Member  of  the  Royal  Agricultural  and  Horticultural  Societies. — 
''  Ofxohatuse  has  chemistry  been  to  cultivation?'^^     This  question 
embodied  the  substance  of  a  reply  received  by  the  writer  from 
His  Grace  the  Duke  of  Portland,  to  whom  he  had  the  honour,  in 
the  spring  of  1834,  to  address  a  letter  on  that  subject,  wherein  he 
appealed   to   the   successful  practice   of  the   renowned   chemist, 
Lavoisier,  upon  his  estates  in  La  Vend^^e.     Sixteen  years  ago — 
five  years  before  the   publication   of  Liebig's  first  edition  had 
brought  chemical  researches  into  fashion,  and  induced  every  peri* 
patetic  lecturer  to  involve  himself  and  his  audience  in  the  mist  of 
infinitesimal  atomic  proportions — it  became  extremely  difficult  to 
meet  the  straightforward  matter-of-fact  objections  comprised  in 
the  few  annexed  words  : — "  It  is  not  improbable  that  if  the  success 
of  Lavoisier's  practice  was  inquired  into,  it  would  turn  out  that  he 
had  merely  improved  upon  the  usual  bad  husbandry  of  France." 
But  how  stands  the  case  noto^  in  the  year  1850?     Have  not  the 
practical  experiments  with  bones,  the  discovery  of  the  advantage 
to  be  deriveu  from  the  solution  or  breaking  up  of  bones  by  the  action 
of  sulphuric  acid,  the  comparison  of  efi*ects  produced  by  bones  in 
tlie  condition  of  dust,  wherein  they  retain  all  the  animal  matter 
which  comprises  the  elements  of  anmionia,  and  when,  by  being 
burned,  they  retain  phosphate  of  lime  as  the  chief  constituent. 
combhicd  with  a  small  portion  of  phosphate  of  magnesia,  and 
about  one-fourth  of  chalk,  (carbonate  of  lime,)  have  not  all  these, 
ind  many  more  great  facts  now  brought  to  bear  upon  agriculture, 
)een  elicited  by  pure  experimental  chemistry?     Will  any  one  be 
»ardy  enough  to  answer  in  the  negative? 
Be  'l"s  as  it  may ;  for  prepossession  is  but  too  apt  to  adhere  as 
^"»       "he  expennmcnts  recorded  in  the  Journal  of  the  Royal 
Kf^iiv^iiitural  Society  of  England,  vol.  xi.  part  1,  in  two  articles 
■pon  the  Absorbent  Power  of  Soils^  by  j\Ir  Thompson,  pp.  68-74. 
*nd  by  Professor  Way,  pp.  31. -3-879,  are  so  purely  chemical,  ana 
et  so  decisive,  that  no  candid  and  intelligent  reader  can  hesitate 
o  award  the  nalm  to  that  science^  which  must  so  justly  dum  it. 
f  'o  no*  m\    ^K'^^^r^t    ,^  i>lnfriar^'cf     ^n  Kiiild    'pou  thc  legitimate 
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foundation  of  others.  The  simple  analytic  processes  which  will  be 
speedily  detailed,  are  strictly  my  own,  performed  within  the  few 
past  weeks,  and  still  in  a  course  of  proffressive  revisal.  They 
originated  in  a  trial  made  by  me  in  Berkshire — certainly  above 
fifteen  years  ago — with  a  view  to  determine  the  effect  of  liquid 
manure  upon  a  plant  growing  in  a  pot,  without  any  reference  to 
tlie  absorptive  power  of  soils.  The  results  of  that  experiment 
remained  fixed  in  the  memory ;  and  there  they  lay  dormant  till 
the  account  of  Mr  Way^s  analysis  awakened  recollection,  and 
led  me  to  repeat,  as  nearly  as  possible,  the  former  process,  and 
then  to  enter  upon  a  series  of  testings,  by  a  variety  of  chemical 
re-agents,  which  might  ascertain  the  nature  of  the  several  changes 
induced  by  the  passage  of  manuring  fluids  through  a  body  of 
ordinary  garden  earth.  I  shall  now  recite,  with  rather  minute 
particularity,  the  course  pursued  by  me,  by  which  I  hope  it  will  be 
made  to  appear  that  the  experiments  of  Messrs  Thompson  and 
Way  furnish  conclusive  evidence  of  the  reciprocal  agency  exerted 
between  soils  and  manures,  and  that  this  agency  is  chemical. 
Therefore,  as  the  phenomena  thus  truthfully  revealed  are  of  inevi- 
table and  constant  recurrence,  whenever  manures,  whether  fluid  or 
solid,  are  applied  to  soils  fitted  to  produce  luxuriant  field  or 
garden  crops,  the  utility  of  chemistry  to  agriculture  is  proved 
beyond  hesitation  or  doubt. 

I  have  made  no  attempt  to  adopt  a  rigid  quantitative  analysis, 
l)y  processes  which  can  only  be  conducted  with  refined  apparatus 
in  the  laboratory  of  a  philosophical  chemist  .  The  inquiry  is  in 
good  hands,  and  will  also,  1  trust,  be  urged  onward  by  Professor 
Jolinston,  now  that  he  is  returned  amongst  us :  and  in  the  labora- 
tory of  the  Highland  Society,  as  well  as  in  that  of  Professor 
Way,  who  assured  me  in  a  note,  per  date  August  22,  that  "  the 
subject  he  had  in  hand  was  almost  as  infinite  as  it  was  interesting.'" 

There  are,  I  have  little  doubt,  numbers  of  observant  gardeners 
who  can  go  with  me  when  I  state,  that  a  quantity  of  dark-coloured 
liquid  manure,  very  fetid  and  offensive  in  smell,  being  poured 
over  the  surface  of  the  mould  in  a  pot  to  saturation,  after  perco- 
lating the  whole  bulk  of  soil,  a  portion  of  fluid,  void  of  smell  or 
colour,  and  limpid  nearly  as  common  water,  has  passed  into  a  pan 
beneath  the  pot.  In  these  lines  I  have  related  the  careless  and 
crude  operation  to  which  I  before  referred.  I  took  no  further  steps 
to  investigate  the  cause  of  effects  which  at  the  time  only  surprised 
me ;  but  since  the  publication  of  the  papers  alluded  to,  the  following 
processes  have  be^n  adopted  with  some  degree  of  perseverance : — 

^V  liquid  manure  was  prepared  for  the  occasion  by  digesting  a 
quantity  (three  ordinary  garden  trowels,  scoop-shaped),  of  horse- 
droppings  in  about  three  quarts  of  rain-water,  to  which  was  added 
two  fluid  drachms  of  strong  caustic  ammonia,  (liquor  ammoniss 
fortis.)     The  droppings  had  lain  in  heap  about  two  months,  thus 
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partially  fermenting,  till  they  became  brown  and  somewhat  broken 
up.  The  change  of  colour  proved  that  humid  matter  to  some 
extent  was  already  formed ;  and  therefore  the  ammonia  was  added 
as  its  most  perfect  solvent,  producing  a  fluid  brown  hunuUe  qf 
ammofiia.  After  occasional  stimng  and  digestion  for  twenty-four 
to  thirty-six  hours,  this  brown  liquid  was  poured  oflF,  and  suffered 
to  deposit  feculences  till  it  became  sumciently  clear  for  evenr 
future  experiment ;  and  here,  be  it  observed,  we  have  an  extem- 
pore type  of  all  those  fluids  which  proceed  from  dunghills,  mix- 
tures of  farm-yard  dungs,  whether  simple  or  compound,  freui  and 
untainted,  or  stale  and  fetid ;  a  fact  which  may  be  instructively 
established,  or  otherwise,  by  a  course  of  comparative  experiments. 

Before  entering  into  detail  of  my  analytic  testing,  I  would  solicit 
attention  to  a  principle  of  great  moment,  which  is  indirectly  con- 
nected with  the  main  question  now  under  consideration.  The 
theory  of  liming  has  not  been  fully  undei'stood,  but  much  light  was 
thro\vn  upon  it  by  a  series  of  experiments  announced  some  years 
ago  by  Mr  Kowlandson  of  Liverpool.  Lime  is  always  required 
when  land  is  surcharged  with  decayed  vegetable  matter — ^tnat  is, 
with  the  substances  called  humus  and  humic  ctcid.  All  the  true 
alkalies — potassa,  soda,  and  ammonia,  the  last  particularly — are 
solvents,  and  hold  humic  acid  in  the  condition  of  liquid  hnmates; 
hence  it  is  that  ammonia,  added  to  manures,  extracts  humus  from 
them ;  thus,  in  fermenting  dunghills,  it  produces  the  brown  liqoor  that 
flows  to  waste.  Lime  acts  specifically  upon  dissolved  humic  matter^ 
attracting  it  from  every  alkaline  base,  nudjixiftait  in  the  condition 
of  a  nearly  insoluble  humate  of  lime.  Thus,  if  the  liquid  manure 
prepared  from  horse  droppings — or,  in  its  place,  the  drainage  of  a 
dung-mixen — be  treated  with  a  portion  of  lime-water  or  cream  of 
cmicklime,  the  brown  colour  will  be  discharged,  and  fall  down  in 
dingy  flocks,  united  with  an  equivalent  of  lime,  which^  in  this  case* 
becomes  a  hose  saturated  with  humic  acid. 

Having  established  the  paramount  affinity  of  lime,  I  proceed 
with  the  analytic  experiments  in  the  regular  order  of  the  series : — 

L  A  few  pounds  of  garden  earth  were  screened  through  a  wire 
sieve,  so  as  merely  to  separate  stones  and  root  fibres.  It  was  air- 
dried  only,  and  in  that  state  carefully  and  equaily  transferred  to  a 
white  glass  vessel  to  act  as  a  drainer  or  funnel.  The  glass  was  a 
cylinder  8  inches  in  length  and  4  inches  in  diameter,  and  drawn 
in  one  end  to  a  neck  terminating  in  a  small  orifice.  It  was 
Inverted,  with  the  small  orifice  downmost,  having  a  piece  of 
linen  tied  over  it,  and  made  to  rest  securely  upon  another  TeBScl 
^'ke  a  stout  tumbler  or  goblet  to  receive  the  drainage — which  we 
jnall  in  future  term  the  filtrate.  Mr  Way  employed  a  tube  20 
•^ches  long,  and  of  only  three-fourth  inch  internal  diameter.  Tlie 
*^y  nsed  by  me  was  a  fertile  vegetable  soil,  contiuning  some  sand 
loom  Ki.    a/>  «mnr  ^  portlou  of  chalk,  {carbonate  of 
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limey)  that  very  slight  hissing  was  produced  by  dropping  upon  it, 
when  wet,  a  little  strong  muriatic  acid.  The  soil  used  by  Mi' 
Way  hud  been  received  from  Mr  Pusey ;  and,  according  to  the 
tabulated  items,  it  consisted  of: — 

,  Per  cent. 

Water,  .....  20.56 


Vegetable  matter,     .            .            .            . 

6.17 

Sand  and  clay,  insolable  in  acids,     . 

59. 

Carbonate  of  lime,     .            .            .             . 

5.94 

Oxide  of  iron  and  alumina, 

7.90 

Sod*^  '  (  *^*^^l^®d  ^^^  ^y  acidfl. 

.31 
I     .12 

Phosphoric  acid,        .            .       '     . 

0.0 

Magnesia,      .... 

0.0 

100.00 

2.  The  soil  used  by  me  having  been  tested  for  lime,  as  stated, 
tlie  next  step  was  to  try  whether  the  clear  brown  fluid  contained 
any  sensible  (free)  carbonate  of  ammonia,  or  any  ammonia  in  com- 
bhiatlon ;  and  an  affirmative  was  obtained  by  immersing  a  small 
piece  of  quickUme,  which,  when  a  strip  of  glass  moistened  with 
muriatic  acid  was  held  almost  close  over  it,  produced  a  haze  of 
sal-ammoniac  vapour.    A  drop  or  two  of  caustic  potash  liquor  caused 
a  similar  development.     Muriatic  acid  on  glass  held  over  the  fluid 
alone  produced  a  very  slight  haze — a  consequence  of  the  small  quan- 
tity ot  caustic  ammonia,  with  the  horse  droppings  being  in  excess. 
3.  Lime  might  exist  in  some  combination,  and  so  might  muri- 
(die  and  sulphuric  acids.     To  determine  the  questions,  a  little  of 
the  manure  was  diluted,  with  an  equal  bulk  of  rain  water,  in  three 
test  tubes,  and  tested,  first,  for  lime,  with  a  few  drops  of  oxalate  of 
ammonia — by  which  powerful  agent  no  white  turbidity  was  occa- 
sioned.    Three  bary  tic  tests — namely,  the  pure  barytic  water,  the 
nitrate,  and  acetate  of  baryta — failed  to  discover  sulphuric  acid ;  as 
did  also  nitrate  of  silver  nearly,  when  employed  to  discover  any 
muriatic  acid.      If  test  tubes  be  absent,  a  few  watch  glasses,  and 
as  many  narrow  strips  of  glass,  will  answer  perfectly  ;  the  former 
to  contain  some  drops  of  me  manure,  and  the  latter  to  apply  each 
its  own  distinct  droplet  of  liquid  re-agent.     Experimenters  must 
always  be  very  careful  never  to  employ  the  same  strip  for  two  tests  : 
ch^auness  and  freedom  from  mixture  can  alone  secure  accurate 
results.     Tlie  white  liquid  manure  was  thus  examined :  The  pro- 
cess of  filtration  was  also  going  on ;  the  glass,  containing  mould 
to  Avithin  an  inch  of  its  rim,  was  made  to  rest  upon  the  receiving 
\  essel ;  and,  in  the  first  place,  two  fluid  ounces,  by  a  glass  measure, 
were  distributed  as  equsdly  as  possible  over  the- soil,  and  suffere(l 
to  soak  into  it  before  another  similar  quantity  was  added.     The 
utility  of  glass  vessels  here  becomes  evident,  for  they  enable  the 
o])erator  to  watch  the  progress  of  the  absorption,  and  to  observe 
whether  the  soil  be  regularly  distributed  or  otherwise,  and  thus  to 
Avoid  errors  arising  from  inequality. 
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As  tlic  soil  absorbs  the  fluid,  the  colour  changeB,  and  this  pro** 
grcssive  change  indicates  the  state  when  another  portion  should  be 
added.  In  my  first  experiment,  I  noted  that  three  two-ounoe  doses 
penetrated  the  mass  ;  hut  a  fourth  was  required  before  any  drops 
passed  through  the  linen.  Then,  finding  that  the  filtrate  was  quite 
pale  and  clear,  more  manure  was  added,  till  at  length  12  ounces 
were  so  used,  the  filtration  going  on  till  three  fluid  ounces  had 
passed,  when  it  was  seen  that  the  filtrate  became  coloured,  proving 
that  chemical  action  had  ceased. 

Here  a  cautionary  remark  may  not  be  inappropriate.  When- 
ever the  change  of  its  tint  shall  indicate  that  the  soil  has  been  pene- 
trated throughout,  the  operator  will  do  well  to  wait  a  quarter  of 
an  hour,  and  thus  give  time  for  the  play  of  affinities  between  the 
constituents  of  the  manure  and  those  of  the  soil.  After  that 
period,  another  dose  will  most  probably  expel  a  certain  portion  of 
filtrate,  which,  if  it  be  bright  and  colourless',  should  flow  on  till  it 
cease  to  pass,  and  then  be  collected  and  reserved  in  a  clean  phial: 
on  the  contrary,  if  foul,  it  should  be  returned  over  the  soil.  I 
recur  to  the  experiments. 

4.  The  clear  filtrate^  void  of  colour,  was  tested  in  a  very  small 
tube  by  oxalate  of  ammonia  ;  by  the  first  drop  of  which  a  milkineu 
wart  produced,  and  a  copious  deposit  of  oxalate  of  lime  was  the  final 
result.  Three  drops,  or  even  less,  on  a  small  watch-glaaa,  touched 
with  a  glass  point  moistened  with  oxalate  of  ammonia,  would 
suffice  to  indicate  this  leading  fact.  The  presence  of  a  salt  or  salts 
of  lime  was  detected  by  the  taste  ;  and  it  was  proved  at  once  by 
touching  a  drop  or  two  on  glass,  with  a  glass  point  dipped  in  a 
spirituous  solution  of  soap  that  was  curdled  instantaneously ;  thus 
ostabHshing  the  great  and  important  truth  that  manures  are  agents 
which  expel  hard  tenter  from  the  earths  that  they  enrich. 

The  questi(m  which,  in  the  next  place,  pi*esented  itself  would  be 
this :  If  lime,  which  could  not  be  detected  in  the  maoure  itself, 
was  present  in  the  clear  filtrate  that  passed  from  the  soil,  whence 
was  it  derived,  and  with  what  acid  or  acids  w^as  it  combmed  and 
held  in  solution  V  The  reader,  by  refeiTing  to  No.  3,  will  perceive 
that  negative  evidence  alone  was  obtained  from  the  re-agents 
applied  to  the  liquid  manure ;  it  now  remains  to  state  that,  by 
ap])ealing  to  quicklime  and  caustic  potash,  the  filtrate  yielded 
merely  a  faint  trace  of  ammonia,  and  even  that  depended  upon  the 
])assing  of  a  little  undecomposcd  liquid  manure,  a  surplus  of  which 
^»'»'l  finally  been  poured  over  the  soil.  The  three  barytic  tests 
—  »"«;  mentioned — /.c,  the  2>ure  water^  the  nitrate,  and  the  acetate 

cv,  ♦  crally  used,  each  with  its  own  individual  portion  of  filtrate, 

obtained  positive  results  ;  the  first  producing  a  faint  turbidity,  the 

-'^o  others  very  decisive  evidence  of  the  existence  of  sulphuric  acid — 

'hig  that  a  ▼^'^rtion  of  the  lime  was  expelled  in  the  condition  of 
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udant  precipitation  of  the  chloride  of  that  metal,  by  which  the 
jence  of  hydrochloric  acid  was  manifested. 
Inough  has  been  said  of  the  simple  processes  selected  by  me  to 
TtAin  the  nature  of  chemical  changes  effected  by  the  filtration, 
r  iiitersticial  permeation,  of  a  liquid  manure,  prepared  expressly 
the  purposes  of  interpreting  the  effects  of  a  casual  experiment 
le  in  a  bygone  year,  and  of  bearing  out  the  principles  of 
fcssor  Way,  which  were  founded  upon  the  results  of  a  most 
ipreliensive  series  of  experiments.  There  is  one  diflSculty  which 
)lves  the  comparative  results  elicited  by  my  investigations.   It  is 

:  The  manure  liquid  tested  for  lime,  muriatic  and  sulphuric 
Is,  yielded  merely  faint  traces  of  any  of  those  constituents, 
ell  were,  in  every  series^  detected  abundantly  in  the  filtrate, 
othing  can  come  of  nothing,"  therefore  we  must  refer  to  the 

as  the  source  of  those  products  in  the  latter  which  could  not 
traced  in  the  former.  I  subscribe  to  the  truth  of  Mr  Way''s 
einent  to  me,  "  that  the  presence  of  much  lime  in  the  filtered 
lids  is  to  be  accounted  for  by  the  original  liquid  containing 
s  of  potash,  magnesia,  and  ammonia:  these  part  with  their  base 
he  soil,  and  take  up  linie  to  combine  with  the  respective  acids.'^ 
\l  writer  in  the  Gardener  and  Farmer^ 8  Journal^  as  I  collect 
n  page  403  of  the  Farmer^a  Magazine  of  November,  observes, 
here  is,  however,  a  remarkable  and  noticeable  change  in  the 
:er,  which  has  given  up  one  of  its  salts :  it  becomes  charged 
li  another.  It  may  be  remembered  that  Mr  Thompson'^s  soil 
taincd,  after  filtration,  in  the  one  case,  four  grains  of  gypsum, 
1  in  tlie  otiier  case  one  grain  of  gypsum  ;  and  therefore  it 
•cars,  that  the  sulphuric  acid  of  the  sulphate  of  ammonia  which 
had  applied  attached  itself  to  the  lime."  This  inference  is 
losopliical ;  but  how  stands  the  case,  when  neither  sulphate  nor 
riatc  was  used,  nor  traced  in  the  dung  water  compounded  by 
V  I  applied,  as  stated,  a  portion  of  caustic  solution  of  anmionia, 
ittract  and  fix  the  humic  matter  of  the  droppings;  and  that  it  had 
le  so,  and  most  effectually  too,  was  proved  by  the  unerring  test 
ime  water.  Therefore,  to  account  for  the  copious  deposition  of 
s  of  lime,  through  the  agency  of  a  liquid  manure  which  appeared 
be  destitute  of  such  elements,  we  must,  I  think,  refer  to  the 
iprocal  attraction  exerted  between  the  humate  of  ammonia  in 

liquid  and  the  lime  of  the  mould  used  as  a  filter,  in  conjunction 
h  a  portion  of  common  salt  remaining  in  that  medium,  as  from 
e  to  time  I  was  in  the  habit  of  sprinkling  small  quantities  of 
:  over  the  surface  earth  of  the  garden.  There  is  mystery  yet 
3e  accounted  for,  which  can  only  be  solved,  or  even  approached, 
a  rigid  quantitative  analysis  of  the  soil  itself,  and  tnis  I  have 
thcr  leisure  nor  desire  now  to  undertake.  I  have  stated  simple 
ts,  and  this  article  must  be  regarded  as  merely  an  introduction 
general  principles.    As  such,  it  appears  to  be  proved  that  loamy 
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cartlis  (for  the  presence  of  loam  U  required)  seize  all  the  colonring 
and  humic  matter  of  liquid  manures  chemicallj,  and  not  merelr  u 
mechanical  sti'iuners ;  that  they  attract  the  bases  of  ammonucal 
salts,  thereby  setting  free  the  combining  acid,  be  it  what  it  msj, 
which  then  attracts  its  equivalent  of  lime  existing  in  the  loam, 
which  therefore  pasacs  down  as  a  salt  of  lime  with  the  filtrate 
liquor,  liut  other  aud  more  complex  atHnities  are  in  play,  for 
the  lime  of  the  cartb  never  exists  as  such,  but  generally  aa  a  sul- 
phate or  carbonate.  However,  not  to  enlarge,  or  deal  in  mere 
conjecture,  enough,  I  hope,  has  been  said  to  rouse  attention  snd 
severe  research ;  and  I  now  bring  the  paper  to  a  close  by  observing. 
that  a  solution  of  Peruvian  guano,  three  drachma  by  wdsht, 
(equal  to  a  hiuidred  and  eighty  grains,)  with  twenty-four  fluid 
ounces  of  rain-water,  produced  all  the  salts  of  lime  before  obtained 
by  filtration  through  the  .same  soil,  and  many  more  complicated 
results.  The  experiments  and  testings  are  numerous  'and  most 
interesting,  and  have  occupied  attention  for  several  weeks.  They 
all,  however,  substantiate  the  theory  of  absorption,  and  verify  toe 
experiments  announced  in  the  Royal  Agricultural  Journal. 

TlicrmomelrograpMa  for  the  Agricultural  Season  ending  wi& 
October  1850.  From  observations  at  Annat  Cottage,  Pertbdiire; 
N.  Lat.  56"  25',  Elevation  170  feet. 
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lower  dark  line  shows  the  monthly  depth  of  rain,  the  scale  of  inches  being  in  the 
right  hand  column;  the  dotted  Hue  shows  the  fall  of  rain  fur  the  previous  season. 
The  figures  between  D  and  £  show  at  what  times  the  past  season  was  earlier  than 
the  previous  one,  and  the  number  of  daySf  in  the  first  and  last  parts  of  each  month. 
Tlie  figures  between  D  and  L  indicate  dayt  later.  The  observations  were  made  on 
the  times  at  which  certain  plants  put  forth  their  flowers. 

The  mean  temperature  of  the  vegetating  season,  March  20  to  October  20,  was  52.5 
degrees,  being  uuder  the  average,  and  as  low  as  in  1849,  though  not  so  low  as  in 
\M\].  This  is  at  first  sight  surprising,  after  such  a  warm  and  sunny  summer,  but  the 
cause  lies  in  the  comparative  coldness  of  May,  and  the  circumstance  that  the  severe 
frost  in  the  end  of  March  came  within  the  bounds  of  what  meteorologists  have  fixed 
on  as  being  the  vegetating  season  in  Britain. 

Mean  temperature  for  the  twelve  mouths  ending  with  October  1850=47.27  degrees; 
do.,  October  1849=46.75  degrees  ;  do.,  on  an  average  of  years  =  47.86  degrees. 

Full  of  rain  for  the  twelve  months  =  27.8  Inches  ;  do.  previous  season  =  33.46 
inches :  do.,  on  an  average  of  years,  27.93  inches.  The  fall  of  rain  measured  con- 
siderably less  in  some  parts  of  the  country,*  and,  even  at  this  place,  the  season  was 
much  drier  than  the  number  of  inches  recorded  would  indicate.  Evaporation  was 
strong  throughout  a  great  part  of  the  season,  and  rain  often  fell  in  slight  showers, 
which  were  measured  by  the  rain-gauge,  but  which  did  not  impart  much  moisture  to 
the  soil,  drying  winds  having  uniformly  succeeded  each  shower.  Hence  the  failure 
and  drying  up  of  spring-wells,  and  the  remark  made  by  many,  that  the  season  was  as 
dry  as  that  of  1826,  a  remark  not  supported  by  facts,  in  so  far  as  the  rain-gauge  is 
concerned.  The  depth  for  the  twelve  months,  moreover,  was  increased  by  an  excess 
in  December  and  February,  which  had  no  infiuence  on  the  soil  in  the  summer  season. 
Yet  the  depth  in  the  seven  months  of  the  vegetating  season  was  16.2  inches,  or  more 
than  fell  in  the  whole  year  1826. 

Mean  atmospherical  pressure =29.5 15  inches.  Greatest  pressure,  Dec.  22,=s30.46 
inches,  the  weather  being  frosty.  Least  do.,  Feb.  5,  =  28.23  inches,  with  showers 
and  stormy  winds  from  the  south-west.  Highest  monthly  mean  in  March  =  29.798 
inches.  Lowest  do.  in  January  =  29.311  inches.  Longest  period  of  high  pressure  in 
September,  when,  from  the  4th  to  the  16th,  inclusive,  the  readings  of  the  barometer 
were  above  30  inches.  The  mean  for  the  month  was  29.730  inches,  being  next  highest 
to  the  mean  for  March. 

The  means  of  temperature  for  all  the  months  were,  less  or  more,  under  the  average, 
except  in  February,  March,  and  June.  The  decrease  in  July,  and  some  of  the  other 
month?,  however,  was  but  very  slight,  so  that  they  might  be  stated  as  having  about 
an  average  of  temperature. 

Kemjys  Agricultural  Physiology.^ — Dr  Kemp  tells  us,  in  his 
preface,  that  there  is  a  degree  of  popular  misapprehension  in  the 
opinion  that  the  science  of  agriculture  is  more  closely  dependent 
on  cheinistiy  than  on  physiology.  But  as  he  admits,  in  the  very 
next  sentence,  "  that  chemistry  is  as  essential  to  the  study  of  all 
mixed  physical  science  as  an  alphabet  is  to  that  of  lano:uage,"  we 
make  no  ground  of  quarrel  with  him  on  this  point.  Physiology, 
in  its  largest  acceptation,  comprises  the  laws  in  accordance  with 
wliicli  are  determined  and  regulated  the  production  and  develop- 
ment, the  maintenance  and  decay,  of  organic  bodies  ;  under  which 
head  fall  all  the  members  of  two  of  the  great  divisions  of  nature — 
the  vegetable  kingdom  and  the  animal  kingdom.  The  conditions 
requisite  fbr  the  development  and  maintenance  of  the  bodies  of 

*  At  Edinburgh  the  fall  of  rain  for  the  season,  up  to  the  beginning  of  December, 
has  only  been  between  14  and  15  inches — the  average  being  about  24  inches. — 
Editor. 

t  AijricuUural  Phytiofogyy  Animal  and  Vegetable,  designed  for  the  ute  ofPraetieal 
Agriculturists.  By  T.  Lindlet  Kemp,  M.D.  12mo,  pp.244.  Blackwood  and  Sons, 
Edinburgh.     1850. 

JOIRNAL. — JAN.  1851.  2  X 
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animals  arc  well  known  to  be  due  supplies  of  food,  drink,  air,  and 
warmth ;  and  a  very  little  consideration  will  satisfy  every  one  that 
like  conditions  are  essential  to  the  growth  and  maturity  of  plants, 
whether'thcse  be  the  trees  of  the  forest  or  the  crops  of  the  field. 
Take  an  acorn  in  your  hand — attend  to  the  smallness  of  its  size- 
consider  the  insignificance  of  its  weight — and  then  look  on  an  oak 
which  has  felt  the  sun  of  fifty  or  sixty  summers,  and  withstood  the 
blasts  of  as  many  winters.     Ileflect  how  immense  is  the  diiFerenoe 
between  them  in  size  and  weight ;  yet  it  cannot  be  doubted  that 
that  oak  was  once  no  bigger  than  the  acorn  in  your  hand :  it 
sprang  from  such  an  acorn :  all  that  mass  of  trunk,  and  brandies, 
and  leaves,  have  become  developed,  in  accordance  with  established 
physiological  laws,  from  a  little  organic  body  like  that  in  your  hand. 
Surely  no  one  will  believe  that  all  that  mass  of  timber  nas  grown 
out  of  a  little  acorn,  without  the  addition  of  ^ny  matter  from  with- 
out.  Whence,  then,  has  that  supply  of  substance  been  obtained 
by  which  the  insignificant  acorn  has  been  transformed  into  the 
gigantic  oak  ?     Even  fancy  can  suggest  no  other  sources  of  this 
supply  but  the  soil,  the  rain  which  falls  upon  the  soil,  and  the 
surrounding  air.     From  these  sources,  then,  in  the  first  instance, 
it  is  allowable  to  conjecture  that  all  that  mass  of  substance  which 
makes  the  difference  between  the  bulk  of  the  full-grown  oak  and 
that  of  the  acorn  has  been  drawn.     It  is  quite  true  that  there  are 
no  oak  fibres,  however  minute,  to  be  found,  either  in  the  air,  in 
rain-water,  or  in  the  soil.     But  surely  it  is  no  longer  difiScult  to 
apprehend  and  become  familiar  with  the  notion  that  a  body  may 
form  out  of  materials  in  which  no  entire  part  of  itself  exists. 
There  is  no  spirit — tliat  is,  there  is  nothing  of  what  chemists  term 
alcohol  in  malt,  hops,  or  spring-water,  and  yet  out  of  these,  ale, 
beer,  porter,  have  their  birth.     And  nobody  can  be  ignorant,  at 
this  time  of  day,  that  ale,  beer,  and  porter  owe  their  exhilara- 
ting qualities  to  the  presence  of  a  portion  of  that  same  spirit  or 
alcohol,  which,    in  a  less  disguised  form,   is  known  as  orandy, 
rum,  hoUands,  and  whisky.     If,  then,  spirit  or  alcohol,  without 
existing  in  malt,  hops,  or  spring-water,  can  be  got  out  of  these, 
it  cannot  be  more  difficult  to  conceive  that  oak-wood,  without 
being  present  in  the  soil,  rain-water,  or  the  air,  may  form  out  of 
these.     J3ut,  more  than  this,  chemists  show  us  that  oak-wood  is  a 
compound  substance,  made  up  of  certain  simple  elements — tliat  is, 
of  materials  which  they  call  simple,  because  they  cannot  extract 
anything  out  of  them  but  portions  of  themselves ;  and  they  also 
prove   to  us  that  these  same   elements  of  oak-wood  are  to  be 
detected    either  in    the    soil,    or    in    rain-water,    or   in  the  air. 
Why,  then,  should  it  be  doubted  that  the  acorn  grows 'into  the 
mature  oak  by  the  gradual  incorporation,  with  its  original  sub- 
stance, of  those  elements  of  oak-wood  which  are  found  to  exist  in 
the  soil,  in  rain-water,  and  in  air  ?     Can  any  reason  bo  assigned 
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why  we  should  hesitate  to  say  that  plants,  like  animals,  are 
nourished  by  food,  and  that  their  food  is  drawn  from  the  three 
sources  now  enumerated  ?  It  is  true  we  cannot  point  to  the 
perceptible  disappearance  of  the  food  of  a  plant  in  proportion  as  the 
plant  grows,  in  the  same  unequivocal  manner  in  which  is  con- 
sumed a  stock  of  provisions  set  aside  for  the  use  of  men,  sheep,  or 
oxen.  And  this  points  to  the  very  reason  why  the  idea  of  plants 
being  nourished  by  food  like  animals,  is  new  to  the  agriculturist. 
Plants  do  not  feed  by  taking  a  visible  quantity  of  food  into  a 
stomach  by  a  conspicuous  aperture,  like  the  mouth  of  an  animal : 
they  take  in  their  food  by  innumerable  minute  apertures  in  the 
extremities  of  the  roots  and  on  the  surface  of  the  leaves ;  and 
hence  mere  popular  observation  could  not  discover  the  fact  that 
they  feed  at  all.  The  most  superficial  attention  could  not 
miss  the  fact  that  animals  feed;  but  as  plants  feed  in  secret, 
beneath  the  soil,  and  where  the  surface  of  the  leaves  touches 
the  invisible  air,  observations,  contrived  under  the  direction 
of  scientific  rules  or  principles,  are  requisite  to  make  the  fact 
apparent.  But  as  soon  as  the  mere  idea  of  plants  feeding 
like  animals  obtains  a  grasp  of  the  mind,  the  proofs  begin  to 
thicken.  The  feeding  of  plants  is  like  the  second  stage  m  the 
feeding  of  animals — that  which  takes  place  in  the  upper  part  of 
the  intestines,  after  an  elaborate  preparation  in  the  stomach. 
Here  innumerable  minute  apertures  take  up  the  nutritious  part  of 
the  food  already  separated,  by  complicated  processes,  from  the 
refuse  which  is  to  be  expelled.  There  is,  then,  an  analogy  between 
what  is  known  to  take  place  in  the  feeding  of  animals  and  the 
idea  that  plants  feed,  which  afibrds  a  material  support  to  the  truth 
of  that  idea.  Plants  have  no  stomach ;  but  in  the  soil  through 
which  their  radicles  spread,  their  food  undergoes  a  preparation 
analogous  to  that  which  the  food  of  animals  is  subjected  to  in 
their  stomachs  preparatory  to  being  taken  up  by  the  minute 
orifices  in  the  upper  part  of  the  intestines.  In  short,  the  soil 
perforins  the  office  of  a  stomach  to  plants,  and  the  changes  which 
take  place  in  the  soil  may  be  regarded  as  truly  analogous  to 
those  which  are  effected  on  the  food  of  animals  in  their  stomachs. 
])ut  though  the  food  of  plants  does  not  visibly  waste  like  the  food 
of  animals,  nobody  doubts  that  the  fertility  of  a  soil  is  exhausted 
l)y  successive  crops.  And  this  fact  affords  the  crowning  proof 
that  plants  feed  like  animals.  For  surely  it  is  to  deceive  ourselves 
with  words  to  say  that  a  field,  after  a  certain  time,  fails  to  affbrd 
tlie  same  abundance  of  crop  as  before,  because  it  requires  rest  as 
animals  require  sleep.  Tins  explanation  carries  with  it,  indeed,  a 
good  sound ;  but  how  empty  is  it  of  substance  when  set  beside 
that  other  explanation  which  ascribes  the  deficiency  of  the  crop 
to  the  exhaustion  of  some  one  or  more  of  the  materials  which 
should  have  served  for  nourishment.     In  short,  the  poverty  of  a 
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crop,  raised  on  a  field  which  has  been  scourged  of  its  nutritire 
matter,  is  just  as  clearly  accounted  for  as  the  proverbial  poverty 
of  a  church-mouse. 

It  is  by  physiology,  then,  that  the  conditions  necessary  for  the 
growth  of  crops  are  to  be  explained;  and  chemistry  is  here 
the  handmaid  of  physiology,  because  it  is  by  chemical  analysis 
alone  that  it  can  be  ascertained  how  far  the  particular  materials 
required  for  the  nourishment  of  each  crop  are  present  in  the  soil 
on  which  it  is  to  be  sown.  In  like  manner,,  it  is  by  animal 
physiology  that  the  general  principles  are  to  be  broue^ht  out 
which  are  applicable  to  the  profitable  feeding  of  cattle — pnndples, 
by  the  use  of  which  many  expensive  errors  may  be  avoided. 
Science,  however,  does  not  supersede  experience.  Without  expe- 
rience science  betrays  into  error;  but  experience  and  science 
conjoined  are  the  best  safeguard  from  error. 

Dr  Kemp's  book  consists  of  twenty  chapters  and  an  appendix. 
The  first  chapter  is  on  the  chemical  and  vital  laws  of  nature.    la 
this  he  describes  the  characters  of  organic  bodies — their  origin  from 
previously  existing  organised  beings — then:  property  of  assimilating 
or  incorporating  with  their  own  substance  surrounding  matters— 
their  continuance  in  this  state  of  activity  for  a  time — and  the  final 
decay  of  this  power ;  in  consequence  of  which  their  structure  loses 
its  former  appearance  and  state   of   combination,  and  becomes 
subject  to  the  laws  which   regulate   inorganic  matter — that  is, 
their  susceptibility  of  death.     Again,  he  points  out  that  all  the 
objects   in   the   world — organic   and  inorganic — notwithstandiDg 
their  extreme  diversity,  are  merely  different  combinations  of  a 
very  few  elementary  bodies;  that   an  elementary  or  simple  body 
is  that  which  contains  only  one  kind  of  matter ;  that  water,  for 
example,  is  a  compound  substance,  because  it  can  be  separated 
into  two  other  bodies,  namely,  oxygen  and  hydrogen ;  that  neither  of 
these  two  last-mentioned  bodies  can  be  separated  into  other  bodies, 
and  hence  that  they  arc  regarded  as  elementary ;  that  the  number 
of  elementary  bodies  of  which  all  the  compound  bodies,  either  in 
or  on  the  eartli,  consist,  is  only  fifty-five ;  that  of  these  by  far  the 
most  important  are  oxygen,  hydrogen,  nitrogen,  carbon,  sulphur, 
phosphorus,  silicon,  potassium,  sodium,  calcium,  aluminum,  ana 
iron.     From  the  same  chapter  we  quote  the  following  passage: — 

When  we  consider  the  various  kinds  of  animals,  the  immense  diTenityof  pUntf^ 
the  different  descriptions  of  soils,  of  rocks,  and  of  gases,  it  may  seem  Tery  straogs 
that  they  are  composed  of  so  small  a  number  of  elements.  But  a  Tery  miniite 
amount  of  difference  of  constitution,  or  even  of  the  proportion  of  the  same  elements, 
makes  an  immense  difference  in  the  appearance  and  properties  of  a  compoand  siib- 
Btance.  Thus,  when  one  part  of  oxygen  and  one  of  hydrogen  (both  gaseB)  are  mixed 
together,  and  fixed  by  proper  means,  water,  whose  appearance  and  properties  are 
well  known,  is  formed.  If,  however,  the  compound  which  consists  of  two  parts  of 
oxygen  to  one  of  hydrogen  be  prepared,  it  has  no  resemblance  to  water  except  iti 
fluidity,  and  it  has  a  strong  metallic  taste.  Air,  again,  is  a  compoand  of  nitrogra 
ind  oxygen.  Another  compound  of  nitrogen  and  oxygen — the  elements  being  la  a 
Uffcre«*  proportion — is  laughing  gas,  which,  when  breathed^  prodaees  a  tiiuuitory 
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intoxication,  usually  attended  with  facetionsness  ;  i?hile  a  third  compound  of  the 
same  elements,  but  in  a  different  proportion  still,  is  a  highly  corrosive  acid,  destroy- 
ing everything  it  touches,  and  well  known  by  the  name  of  nitric  acid  or  aquafortis. 
Sugar,  again,  consists  of  carbon,  oxygen,  and  hydrogen.  If,  however,  from  this  a 
little  of  its  oxygen  and  carbon  be  taken,  what  is  left  is  alcohol  or  spirit.  This  pro- 
cess ensues  whenever  anything  containing  sugar  is  fermented.  The  various  laws 
Avhich  regulate  the  combinations  of  bodies  are  called  the  laws  of  chemical  affinity. 
This  chemical  affinity  is  exercised  between  the  minutest  particles  of  bodies,  and  it  is 
indispensable  for  its  action  that  these  particles  be  in  contact  with  one  another. — 
p.  3-4. 

Our  author  then  proceeds  to  describe  briefly  the  several  chemical 
bodies,  simple  and  compound,  which  have  the  most  direct  bearing 
on  his  subject. 

His  second  chapter  is  on  the  classification  of  animals  and  plants. 
Ilis  tliird  chapter  is  entitled  "  Intentions  of  Creation  ;  Conditions 
necessary  to  the  continuance  of  life."  Everything  in  the  material 
world,  he  says,  is  specially  created  to  minister  to  the  service  of  man. 
He  proceeds  to  show  that  vegetables  perform  two  very  important 
functions.  The  animal  kingdom  is  unceasingly  pouring  forth  car- 
bonic acid  gas  into  the  atmosphere  j  and  this  carbonic  acid  gas,  if  it 
were  allowed  to  accumulate  there,  would  quickly  prove  poisonous 
to  animal  life ;  but  one  of  the  great  offices  of  the  vegetable  king- 
dom is  to  destroy  this  carbonic  acid' gas,  which  it  does  by  taking 
from  it  one  of  its  elements — namely,  its  carbon — and  converting  it 
into  its  own  substance.  Again,  the  food  of  animals  must  consist  of 
the  elements  which  exist  in  the  animal  structures,  and  these  must 
be  in  an  organic  state.  But  as  animals  produce  no  organic 
matter,  and  are  continually  reducing  that  kind  of  matter  to  the 
inorganic  state,  the  organic  matter  at  the  surface  of  the  earth 
would,  in  the  course  of  time,  be  consumed.  But  this  result  is  pro- 
vided against  by  the  second  great  function  of  the  vegetable  king- 
dom— that,  namely,  by  which  it  converts  the  inorganic  matter  of  the 
earth's  surface  into  organic  matter  fit  for  the  food  of  animals. 

His  fourth  chapter  is  on  the  circulation.  This  function  is  illus- 
trated by  numerous  well-executed  woodcuts.  The  fifth  chapter  is 
on  the  properties  of  the  circulating  fluid.  From  this  chapter  we 
extract  the  following  passage : — 

The  first  remark  to  be  made  upon  the  nourishing  fluid  of  plants  is,  that  it  always 
contains  a  substance  of  the  nature  of  gum  or  sugar.  The  properties  of  gum  will  be 
considered  in  the  next  chapter,  as  well  as  those  of  the  other  substances  immediately 
to  be  attended  to.  We  shall  here  only  mention,  that  it  consists  of  carbon,  hydrogen, 
and  oxygen.  That  the  basis  of  the  nourishing  fluid  of  plants  should  be  gum  is  very 
intelligible,  when  we  consider  that  the  greater  part  of  the  structure  of  plants  (which 
structure  is,  of  course,  formed  out  of  the  nourishing  fluid)  consists  of  the  same  ele- 
ments as  gum  does.  We  may  specify  wood  or  woody  fibre,  the  waxes  of  plants,  their 
oilf,  resins,  &c. 

But  the  nourishing  fluid  of  plants  must  contain  also  the  other  elements,  which, 
although  in  much  smaller  quantities,  make  up  the  structure  of  Tegetable  beings. 
Many  parts,  for  instance,  of  plants  contain  nitrogen,  and  all  plants  contain  some  of  the 
following  elementary  bodies — potassium,  calcium,  magnesium,  sodium,  silicon,  alumi- 
num, iron,  manganese,  sulphur,  phosphorus,  and  chlorine.  The  nourishing  fluid  of 
any  plant  must,  and  does,  contain  all  the  elements  of  which  the  structure  of  that  indi- 
vidual  plant  is  composed. 
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Besides  proTiding  for  their  own  strncture,  plants  lay  op  a  store  of  nntriiqeiit  ftr 
the  young  embryo  that  springs  from  them.  This  must  likewise  be  formed  from  tlw 
nourishing  fluid.  Tliis  substance,  we  may  add,  is  always  insoluble  in  eold  water,  and 
is  known  by  the  name  of  starch.  It  is  obtained  in  abundance  from  potatoes  and 
other  roots,  from  flour  and  from  many  other  Tegetable  products. — ^p.  58-59. 

Dr  Kemp  then  proceeds  to  consider  the  properties  of  the  blood 
— the  nourishing  fluid  of  animals.  As  the  blood  not  only  forms  at 
first,  but  keeps  up  every  part  of  the  body,  it  must  comprise  all  the 
elements  which  enter  into  the  composition  of  the  body  ;  and  as  these 
elements  are  continually  passing  out  of  the  living  system,  the  supply 
must  be  constant  in  a  corresponding  degree.  As  nitrogen  is  an 
element  much  more  generally  diffused  through  the  animal  parts  and 
textures  than  it  is  through  vegetable  substances,  the  basis  of  the 
blood^is  not  a  body  composed  of  oxjrgen,  carbon,  and  hydrogen,  like 
gum — but  the  compound,  albumen,  in  which,  besides  these  justHnen- 
tioned  elements,  nitrogen  is  contained ;  and  before  this  compound 
is  converted  into  the  animal  tissue,  it  appears  to  be  changea  into 
another  substance,  also  found  in  the  bloocl — namely,  fibrin.  This 
fibrin  differs  from  albumen  in  properties  much  more  than  in  com- 

Eosition.  The  blood  also  contains  such  other  elementary  bodies, 
csides  the  constituents  of  albumen  and  fibrin,  as  enter,  in  however 
small  proportion, into  the  animal  tissues — namely, potassium, sodium, 
calcium,  magnesium,  silicon,  aluminum,  iron,  sulphur,  phosphoms, 
and  chlorine.  The  blood  also  contains  fat ;  and  the  office  of  fat  in 
animals  seems  analogous  to  that  of  starch  in  plants;  and  it  is 
singular  that  animals  have  the  power  of  converting  starch  into  fat. 
The  sixth  chapter  treats  of  nutrition  and  absorption.  A  plant 
or  young  animal  regularly  increases  in  bulk ;  and  the  nutriment 
to  which  this  increase  is  due  is  clearly  derived  from  without. 
Again,  in  animals  there  is  a  never-ceasing  disappearance  of  their 
solids  by  absorption ;  and  as  their  bulk  does  not  diminish,  there 
must  be  continual  additions  made  by  nutrition.  Again,  the 
nutrient  fluid  docs  not  increase  in  quantity,  notwithstanding  the 
continual  additions  made  to  it  by  the  roots  and  leaves  in  vegetables, 
and  through  the  digestive  organs  in  animals.  And  this  exactly 
corresponds  with  the  idea  that  the  several  solids  and  proper  juices 
of  plants  and  animals  continually  abstract  something  from  this 
nutrient  fluid.  Secretion  is  a  special  fonn  of  nutrition :  it  is  the 
term  applied  to  signify  in  particular  the  production  of  a  fluid  com- 
pound from  the  circulating  fluid ;  while,  by  contrast,  nutrition  is 
employed  to  denote  the  deposition  of  a  solid  product.  The  pro- 
ducts of  nutrition  and  secretion  in  both  animals  and  plants,  or 
oi-ganic  compounds  in  general,  range  themselves  under  three  great 
classes — namely,  the  saccharine  or  sugary,  or  such  compounds  as 
*onsist  of  carbon, oxygen,  and  hydrogen — the  oxygen  and  hydrogen 
being  in  the  same  proportion  which  they  bear  to  each  other  in 
■"^ater :  sugar,  gum,  and  starch  are  examples :  2.  The  oleaginous, 
^r  oily,  which  also  consist  of  oxygen,  hydrogen,  and  carbon,  while 
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tlie  oxygen  is  in  less  proportion  than  would  be  required  to  change 
the  whole  of  their  hydrogen  into  water ;  animal  fats,  oils,  urea, 
are  examples :  3.  The  albuminous,  or  fleshy,  which  contain  nitro- 
gen, besides  oxygen,  hydrogen,  and  carbon — the  nitrogen  being  in 
the  proportion  of  fifteen  per  cent ;  and,  besides  these  elements, 
sulphur,  pliosphorus,  &c.,  in  minute  proportion,  seem  to  be  essen- 
tial constituents ;  albumen  and  fibrin  are  the  principal  examples. 
Interstitial  absorption  is  the  absorption  of  the  solid  parts  of  a 
living  body,  which  proceeds  actively  at  all  times  in  animals,  but 
does  not  exist  in  plants, — absorption  in  plants  being  confined  to 
that  of  nutritive  matters. 

The  seventh  chapter  is  on  "  the  properties  of  the  principal 
textures  and  secretions  formed  in  plants  out  of  the  sap."  From 
this  chapter  we  select  what  Dr  Kemp  says  of  the  roots  of  plants  : — 

That  which  is  usually  called  the  root  is  nothing  more  than  a  subterranean  stem, 
in  no  ways  different  from  the  stem  above  ground,  excepting  that  it  has  no  pith. 

Tiie  real  root  consists  of  the  mass  of  little  spongioles  which  grow  from  the 
subterranean  stems.  These  spongioles  are  imbedded  in  cellular  tissue,  sometimes  to  a 
great  extent.  Along  with  this  cellular  tissue  some  of  the  secretions  of  plants  are 
frequently  present  ;  and  when  these  happen  to  be  albumen,  gluten,  oil,  &c.,  the  root 
is  suitable  for  food,  as  is  the  case  with  the  turnip,  parsnip,  &c. 

The  office  of  the  spongioles  is  to  obtain  from  the  soil  the  water,  ammonia,  potas- 
sium, sodium,  sulphur,  &c.,  of  which  the  plant  stands  in  need  for  its  growth  ;  and 
they  have  undoubtedly  the  vital  power  of  selecting  the  elements  which  the  plant 
requires,  and  of  rejecting  those  which  it  does  not. 

It  has  been  supposed  that  the  spongioles  possess  the  power  of  excreting  from  the 
plant  effete  matter  ;  but  of  this  no  satisfactory  evidence  exists  ;  and  it  is  for  other 
reasons  improbable. — p.  85,  86. 

The  eighth  chapter  is  on  "  the  properties  of  the  textures  and 
secretions  formed  in  the  bodies  of  men  and  animals  out  of  the 
blood."     From  this  chapter  we  select  what  he  says  of  fat : — 

The  oleaginous  principles  of  animals  are  the  same  as  those  of  vegetables,  and 
consist  of  margarin,  stearin,  and  olein.  We  may  give,  as  an  instance  of  this,  the 
analysis  of  olive  oil  and  mutton  fat. 

Olivb  Oil- 
Olein.  Stearin. 

Carbon,  .         76  82 

Hydrogen,      .         11  11 

Oxygen,  .12  6 

One  use  of  animal  fat  is  to  preserve  symmetry,  and  to  obviate  the  effects  of 
pressure.  Another  use  of  it  (the  details  of  which  will  afterwards  be  explained)  is  to 
supply  carbon  for  the  purpose  of  producing  animal  heat.  But  it  is  also  the  product 
of  superfluous  food,  laid  by  to  supply  the  wants  of  the  system,  (in  so  far  as  a  supply 
of  carbon  is  concerned,)  in  case  the  food  or  the  digestion  should  fail.  It  is  found 
that  the  body  is  changed  the  faster,  the  greater  the  amount  of  exercise  that  is  taken. 
Thus,  carnivorous  animals,  that  take  a  great  amount  of  exercise,  are  almost  destitute 
of  fat,  their  carbon  being  used  or  expended  as  fast  as  it  is  taken  into  the  system  ; 
while  the  lazy  indolent  ox  deposits  in  abundance  his  superfluous  carbon  in  the  shape 
of  fat.  When  we  consider  that  anything  which  requires  animal  heat  to  be  formed, 
or  anything  which  causes  exercise  to  be  taken — as,  for  instance,  allowing  a  fattening 
beast  to  be  exposed  to  cold,  or  to  take  exercise,  wastes  the  carbon  of  his  food,  it  will 
be  evident  that  it  likewise  prolongs  the  time  he  would  take  to  fatten,  and  increases 
the  quantity  of  food  which  he  must  consume.  It  is  a  cnrions  fact  that  the  deposi- 
tion of  fat  is  favoured  by  darkness. — ^p.  87,  88. 

The  ninth  chapter,  on  "  the  food  of  plants,"  contains  a  store  of 
facts  of  the  highest  interest  to  the  agriculturist.    Our  limits  compel 
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us  to  confine    our  extracts  from  this  chapter  to  the  following 
passage : — 

A  great  deal  of  disappointment  has  often  followed  the  application  of  these  (mIIik) 
manures.  This,  however,  is  to  be  attributed  to  the  improper  manner  in  which  they 
are  applied.  A  man,  for  instance,  has  a  field  which  yields  an  indifferent  crop  oif 
wheat.  We  shall  assume  that  the  reason  of  this  is,  that  his  field  is  deficient  io 
magnesia.  By  some  lucky  chance  he  applies  Epsom  salts,  and  he  is  rewarded  with 
a  most  abundant  crop.  His  neighbour  likewise  has  a  field  which  gives  a  bad  jield 
of  wheat  ;  but,  in  this  case,  the  reason  is  that  he  has  ezhaasted  his  soil  of  phof* 
phorus.  However,  as  he  has  seen  a  large  crop  of  wheat  after  Epsom  salts,  he  appliei 
them  to  his  field.  Of  course  his  crop  is  not  a  whit  better  than  it  was  before.  And, 
instead  of  blaming  his  own  ignorance,  he  blames  scientific  agriculture.  He  ought, 
of  course,  to  find  out  that  substance,  or  those  substances^  in  which  his  soil  is  deficieat} 
and  apply  them. — p.  124. 

The  tenth  chapter  is  on  "  the  food  and  digestion  of  animals," 
and  is  ilhistrated  by  several  excellent  wood-cuts.  This  chapter 
contains  a  great  deal  of  matter  applicable  to  the  feeding  of  cattle ; 
but  we  have  not  room  for  extracts.  The  eleventh  chapter  is  on 
"  the  respiration  of  animals  and  plants ; "  the  twelfth  cnapter  on 
"animal  and  vegetable  heat;'*  the  thirteenth  on  "the  external 
senses;"  the  fourteenth,  a  short  one  on  "  voluntary  and  instinctive 
motions;"  the  fifteenth,  an  equally  short  one,  on  "sleep;"  tbe 
sixteenth,  on  "the  reproduction  of  plants;"  the  seventeenth,  on 
"  the  reproduction  of  plants ; "  the  eighteenth,  an  interesting 
account  of  "  the  species  and  varieties  of  cultivated  vegetables; 
the  nineteenth,  on  "  the  species  and  varieties  of  domesticated 
animals ; "  the  twentieth,  on  "  the  death  of  animals  and  plants, 
and  the  action  of  poisons."  We  have  hurried  through  the  titles 
of  these  very  instructive  chapters  to  reach  the  appendix,  to  some 
parts  of  which  we  wish  to  draw  the  attention  of  our  readers. 

Among  these,  the  chief  is  the  "  rotation  of  cropping."  Under 
this  head  our  author  sets  out  with  remarking,  that  the  manner  in 
which  agricultural  afiairs  are  conducted  in  any  particular  locality, 
always  did,  and  necessarily  must,  depend  on  three  causes,  namely, 
"  the  demand  for  food,  the  facility  with  ^vhich  labour  can  be  pro- 
cured, and  the  supply  of  manure."  In  the  first  ages  of  man's  ois- 
tory,  the  pastoral  system  of  agriculture  was  the  only  one  that  was 
practicable :  in  this  there  was  no  cropping — "  the  husbandman 
moved  about  from  one  spot  of  natural  grass  to  another  with  his 
flock  of  cattle  and  goats,  the  sources  of  his  food,  and  his  sole 
riches."  When  the  art  of  raising  a  crop  by  sowing  the  seed  came 
to  be  discovered,  a  like  periodical  change  of  locality  at  seed-time 
was  practised,  probably  because  it  had  been  observed  that  the  crop 
did  not  thrive  for  several  successive  seasons  so  well  as  at  first ;  and 
in  time  the  usage  arose  of  sowing  portions  of  the  land  under  tillage 
after  certain  intervals  of  repose ;  to  which  usage  the  discovery  was 
necessary,  that  after  the  expiration  of  a  certain  number  of  years, 
•lie  previously  cropped  land  returned  to  its  former  fertility.  Pre- 
'  lous  to  the  l^nowledge  of  the  use  of  manure,  a  number  of  vean 
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would  almost  always  be  necessary  to  restore  land  to  its  original 
fertility.  The  introduction  of  manure  into  agriculture  was  a  great 
epoch  m  its  progress.  The  explanation,however,of  its  mode  of  action 
now  adopted,  was  long  posterior  to  the  era  of  its  first  introduction. 
The  explanation,  as  taught  by  modem  agriculturists  like  Dr  Kemp, 
is,  that  it  serves  to  anord  a  new  supply  of  that  kind  of  food  of 
which  the  previous  crops  have  exhausted  the  soil.  This  explana- 
tion could  not  be  given  till  chemistry  arose  to  show  the  minute 
composition  both  of  the  soil  and  of  the  various  plants  which  the 
husbandman  cultivates.  In  the  following  verses,  Virgil  dbtinctly 
refers  to  the  use  of  manure  and  to  the  utility  of  a  rotation  of 
crops ;  and  if  he  had  known  that  potassa  is  an  essential  constituent 
of  plants  in  general,  and  that  the  ashes  of  the  hearth,  "  cinerem 
immundum,"  which  at  that  time,  before  the  discovery  of  pit-coal, 
were  exclusively  wood-ashes,  yield  potassa  abundantly  by  the 
mere  addition  of  water,  he  would  not  have  failed  to  explain  the 
effect  of  wood-ashes  on  the  growth  of  plants  in  the  same  manner 
as  the  modems. 

Arida  tantum 
Ne  saturate  fimo  pingui  pudeat  sola;  neve 
EfTetos  cinerem  immundum  jactare  per  agros. 
Sic  qaoque  mutatis  requiescont  fetibas  arra. 

— Georgicon^  I.  t.  80. 

After  the  introduction  of  manure,  fallows  were  still  necessary, 
owing  to  the  scantiness  of  the  supply.  When  contrasted,  then,  with 
this  view,  the  old  explanation,  that  manure  acts  as  a  stimulus  or 
fertiliser,  cannot  hold  its  ground  for  a  moment.     Dr  Kemp  thus 

sums  up  this  subject : — 

Could  the  farmer  procure  as  much  ezcrementitious  matter  as  would  manure 
each  of  his  fields  every  year,  he  might  grow  whatever  erop  he  pleased  as  often  as  be 
pleased.     He  might,  for  instance,  grow  wheat  upon  the  same  field  every  year. 

No  farmer  can,  however,  grow  as  much  food  as  will  enable  him  to  keep  so  much 
stock  as  to  have  manure  in  sufficient  abundance  to  manure  each  field  every  year. 
Many  only  contrive  to  give  a  sufficient  manuring  once  in  five  or  six  years,  while  the 
very  best  are  only  able  to  do  so  about  once  in  three  years.  This  has  rendered  » 
rotation  of  cropping  necessary  to  all  present  productive  farming  ;  that  is  to  say,  the 
farmer  gives  to  a  field  a  quantity  of  manure,  which  he  gradually  exhausts  by  three 
successive  crops.  After  his  crop  of  turnips,  perhaps,  he  has  as  much  potass,  mag- 
nesia, phosphorus,  &c.,  left  in  the  soil  as  will  afford  him  a  good  wheat  crop.  He  has 
not  as  much  of  these  left  as  will  allow  him  to  grow  another  crop  of  wheat;  but  still 
sufRcient  for  barley,  which  requires  these  in  less  quantities,  bat  which  demands  silica 
in  a  soluble  state.  The  turnips  and  the  wheat  did  not  require  much  of  this  Bolable 
silica,  and  therefore  the  barley  can  fiourish. — ^p.  224-225. 

After  admitting  that  our  knowledge  of  this  subject  is  too  recent 
to  be  quite  accurate,  and  that  there  may  be  some  still  unknown 
circumstances  which  influence  the  rotation  of  cropping,  Dr  Kemp 
proceeds  to  show  the  very  strong  objections  existmg  against  the 
view  taken  by  Decandolle — namely,  that  plants  fail  to  grow  in  suc- 
cessive years  in  the  same  soil  owing  to  excretions  that  take  place 
from  their  roots,  and  which  finally  become  poisonous  to  tnera- 
selves. 

JOUKXAL. — JAN.  1851.  2  Y 
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Then  follows  an  interesting  notice  of  special  manures:  but  our 
space  is  already  exhausted,  and  we  must  part  with  Dr  Kemp. 

The  book  is  portable — it  is  well  got  up — the  print  and  woodcots 
are  in  the  very  best  style :  in  a  small  compass  it  contains  a  great 
amount  of  information  on  subjects  of  which  no  agricultarist  should 
any  longer  be  ignorant.  The  important  knowledge  which  this 
work  conveys  is  put  forth  in  a  concise,  clear,and  pleasing  manner: 
and  altogether  we  think  the  agricultural  world  is  much  indebtea 
to  Dr  Kemp  for  the  pains  he  has  taken  to  place  so  much  usefol 
instruction  before  them.  • 

lAme.  From  the  French.  By  M.  B. — There  can  be  no  greater 
proof  of  the  importance  attached  to  agricultural  chemistry^  than 
the  multitudes  of  books  which  yearly  issue  from  the  press  on 
this  and  kindred  subjects,  both  m  our  own  and  in  the  yarioos 
Continental  languages.  Though  many  of  these  works  are  but 
compilations,  and  some  of  them  but  a  jumble  of  the  opinions  of 
other  writers,  still  there  are  but  few  of  them  from  wnich  some 
information  may  not  be  gleaned.  Having  met  with  some 
sensible  remarks  on  the  action  of  lime  in  one  of  these  works,* 
from  the  midst  of  a  great  deal  of  nonsense,  we  make  the  following 
extract : — 

The  properties  of  lime  arise  from  the  force  with  which  it  attracts  oarhonio  add 
from  the  atmosphere  or  soil  to  which  it  may  be  exposed.  This  attraction  for  earbonie 
acid  is  so  powerful,  that  if  lime  be  placed  in  contact  with  animal  or  Tegetable  mat- 
ters, they  are  decomposed  with  great  rapidity  for  the  purpose  of  famishing  it 

It  is  for  this  reason  that  we  see  such  good  results  from  the  application  of  luie 
upon  soils  where  green  crops  have  been  consumed  on  the  land,  or  where  any  of  the 
various  plants  used  for  that  purpose  have  been  ploughed  in  green.  It  prodaeei 
equally  good  effects,  and  for  the  same  reason,  in  soils  newly  broken  np;  in  fMt,  inall 
soils  rich  in  yegetable  matter.  When  this  powerful  decomposing  action  of  lime  if 
known,  the  necessity  for  caution  in  applying  it  upon  land  about  to  be  sown  becomes 
at  once  apparent.  Time  should  be  allowed  for  the  lime  to  exhaust  itself,  or  a  suffi- 
cient depth  of  soil  should  be  interposed  between  the  lime  and  the  seed,  (o  protect 
the  latter. 

We  cannot  too  strongly  insist  upon  the  fact,  that  the  use  of  lime  does  not  enable 
the  farmer  to  dispense  with  the  use  of  manure  ;  on  the  contrary,  the  more  lime  is 
used,  so  much  the  more  manure  is  necessary. 

But  the  chemical  action  of  lime  is  not  confined  to  the  decomposition  of  vegetable 
matters.  It  appears  to  be  clearly  established  by  the  experiments  of  M.  Fach, of 
Munich,  and  those  of  Liebig,  that  this  substance  has  also  the  property  of  setting  at 
liberty  the  alkalies  which  are  present  in  exceedingly  small  quantities  in  the  soili 
favouring  the  formation  of  soluble  silicates,  which  are  so  useful  to  the  cereals.  The 
science  of  chemistry  does  not,  as  yet,  explain  to  us  how  these  decompositions  take 
place  ;  we  only  know  that  they  do  so.  Such  is  briefly  all  that  is  at  present  known 
of  the  chemical  properties  of  lime  ;  and  the  perfect  elncidation  of  the  subject,  the 
result  of  which  would  be  the  establishment  of  rules  to  guide  the  farmer  in  the  use  of 
lime,  is  well  worthy  the  attention  of  the  highest  scientific  attainments. 

Lime,  however,  not  only  acts  chemically,  but,  to  a  certain  extent,  it  is  also  nsefal 

by  altering  the  mechanical  nature  of  the  soil.     For  instance,  it  renders  clay  soils 

■less  tenacious  ;  and  it  is  also  said  (though  we  think  erroneously)  to  make  light  soils 

irmer.    This  mechanical  action  of  lime  can,  however,  be  but  slight,  as  the  tillage 

ioil  of  the  usual  depth  weighs  nearly  1 000  tons.    Upon  such  a  quantity,  5  or  6  tons  of 

:t«ie  cannot  produce  any  change  which  will  be  perceptible  in  the  working  of  the  land. 

*  Chimie  de  Cultivateur,  par  P.  Joigneaux. 
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s.  d.  N.  d.  s.  d.  ^  d.  s.  d.  s.  d.  s.  d. 
-6  05  0-7  05  3-6  860-8  _ 
■  5  64  6-6  05  0-8  6-4  9-610 
94  6-6  9.5  0-6  3.5  0-6 
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DMf.        XbUm. 


•.d.  1.  d.'a.d.  S-d. 

9|5  3-6  65  8-88 

5  0-8  35  6-88 

3-8  6:6  9-7  0 
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PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Poukdo. 


ENGLISH. 

Merino,    

in  grease 

South-Down, 

Ilalf-Bred,  

Leicester  Hogg, 

Ewe  and  Hogg, 

Locks,  

Moor.    .....-» 


s.  d.       s.  d 

12  6  to  18  0 
9  6  to  14  0 

13  0  to  17  6 
10  6  to  13  6 
10  6  to  16  0 

9  0  to  13  6 
6  3  to  8  6 
5  3  to    7  3 


M 


SCOTCH. 

Ijcioester  Hogg,    

Ewe  and  Hogg, 
Cheviot,  white, 

Laid,  wasliad, . 

onwasliad.  . . . 
Moor,  white, 

Laid,  washed,. 

unwashed,   . . . 
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IRRIGATION. 
By  T.  RowLANDSorf^  London. 

The  question  of  extending  the  practice  of  irrigation  has  recently 
received  an  additional  impetus,  in  consequence  of  its  having 
formed  a  prominent  subject  of  examination  at  the  late  meeting 
of  the  Royal  Agricultural  Society  of  England,  held  at  Exeter 
in  July  last.  Another  matter — and  possibly  of  greater  ultimate 
importance  —  has  also,  within  a  short  period,  been  introduced 
to  the  notice  of  agriculturists,  by  Protessor  Way  and  H.  S. 
Thompson,  Esq.,  viz., — "  the  absorbent  power  of  soil  in  fixing 
salts  of  ammonia,  potash,''  &c.  The  subject  last-mentioned 
appears  to  account,  in  a  great  measure,  for  a  number  of  circum- 
stances hitherto  unexplamed,  and  doubtful  in  reference  to  the 
sources  from  whence  the  fertilising  eifects  of  irrigation  are 
derived.  As  the  experiments  of  these  gentlemen  have  a  much 
wider  range  and  adaptation  to  practical  application  in  the  manage- 
ment of  the  farm  than  to  mere  irriojation,  it  will  be  of  considerable 
use  to  the  farmer  to  give  a  brief  summary  of  the  experiments 
made  by  them  ;  for  they  are  interesting  for  their  novelty,  and  also- 
for  in  some  degree  subverting  many  previous  opinions  which  have 
lioretofore  been  considered  as  well  established.  The  practical 
utility  of  their  application  is  beyond  question,  and  would  justify 
more  lengthened  extracts, 

Mr  Thompson's  experiments  were  made  in  the  summer  of 
1845,*  and  were  instituted  in  consequence  of  the  then  very 
i^cneral  endeavour  that  was  made  to  prevent  the  escape  of 
ammonia  from  tanks  and  manure-heaps,  by  means  of  sulphuric 
acid,  gypsum,  sulphate  of  iron,  &c.,  and  also  in  consequence  of 
observing  the  waste  of  volatile  and  soluble  fertilisers  which 
occurred  in  ordinary  farm-practice,  by  casting  manure  into  largo 
iieaps  some  months  before  applying  it  to  the  land — it  being 
desirable  to  ascertain  whether  the  manure  might  be  ploughed  into 
the  soil  any  time  during  the  winter  without  loss,  and  immediately 
on  its  removal  from  the  yard.  In  making  the  experiments,  glass 
percolators  were  used,  2^  inches  in  diameter;  and  a  portion  of 
the  soil  of  a  cultivated  field  (a  light  sandy  loam  of  good  quality, 
lyin2;  on  new  red-sandstone)  was  placed  in  two  of  the  percolators 
to  the  depth  in  each  of  them  of  6  inches.  They  were  labelled 
A  and  B.  The  soil  was  moist,  but  not  wet.  Ten  grains  of 
sulphate  of  ammonia,  dissolved  in  ten  drams  of  distilled  water, 
were  intimately  mixed  with  the  soil  A.  Ten  grains  of  the  sesqui- 
carbonate  of  ammonia  were  similarly  mixed  with  B.  In  order 
to  ascertain  the  effect  that  might  be  produced  by  a  heavy 
i';\in,  8  ounces  of  water  were  slowly  poured   on  the  surface  of 
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A  and  B.  A  considerable  portion  of  this  was  retained  bj  the 
soil,  and,  as  it  appeared,  after  4  ounces  had  passed  through, 
that  little  more  was  likely  to  immediately  follow,  these  4  oonc^ 
were  experimented  on,  and  were  found  to  yield — 


A.  Gypsnm,       4.0  grain. 

Salphate  of  ammonia,     .    2.4    — 
Other  sulphates,    ...      .6    — 


B.  Gypsnm, l.OgniL 

Muriate  and  sulphate  of 
ammonia,  .....    1.8   — 


A.  Sulphate  of  lime,  . 
Muriate  of  magnesia 


In  order  to  test  the  absorbent  powers  of  the  soil  when  carried 
on  under  favourable  circumstances,  portions  of  the  same  soQ 
were  placed  in  the  percolators  to  the  depth  of  8  inches.  Tea 
grains  of  sulphate  of  ammonia,  and  a  similar  quantity  of  sesqni- 
carbonate  were  similarly  mixed  in  the  different  portions.  Three 
fluid  ounces  of  water  were  placed  on  each,  and  two  similir 
additional  quantities  were  added  at  intervals  of  three  hours.  The 
whole  of  the  filtered  liquid  was  returned  upon  the  soil  at  the  end 
of  twelve  hours ;  and  when  it  had  again  passed  through  the  floilf 
successive  portions  of  water,  amounting  to  8  ounces  more,  wen 
passed  through.  The  results  were,  that,  on  evaporating  and 
analysing  the  solid  matters,  they  were  found  to  consist  as 
follows : — 

6.3  grain.       B.  Sulphate  of  lime,    ...    0.1  gruk 
1.0     —  Muriate  of  lime  and  mag- 

nesia,   .    .         ...    2.5    — 

The  next  soil  operated  on  was  a  specimen  of  black  soil,  (from 
the  bottom  of  an  old  stick-heap,)  consisting  chiefly  of  decayed 
vegetable  matter,  in  like  quantities,  and  salts  of  ammonia  were 
similarly  treated  with  the  preceding,  and  produced  the  following 
results : — 

5.8  grain.      B.  Sulphate  of  lime,    ...    0.8  gnin. 

0.3    —  Silica,       0,2    — 

Salts  of  ammonia,  .    .    .    S.8    — 

In  a  fourth  experiment,  where  a  strong  clay  soil  was  used,  a 
difficulty  occurred  in  consequence  of  the  slowness  with  which  the 
water  penetrated  the  soil — nearly  three  weeks  having  elapsed 
before  3  ounces  had  passed  through,  which,  on  analysis,  were 
found  to  consist  of — 

.    .    0.5  gnin. 


A.  Sulphate  of  lime, 
Silica,       •    .    . 


B.  Organic  matter. 
Trace  of  ammonia. 


A.  Sulphate  of  lime,    .    .    .    1.0  grain. 
Organic  matter,     ...     0.5    — 
Trace  of  ammonia. 

The  length  of  time  which  elapsed,  and  the  small  quantity  of 
water  which  percolated  in  the  last  experiment,  are  pretty  eviaent 
proofs  that  the  ammonia  had  become  fixed  in  the  soil. 

in  another  experiment,  the  soil  used  in  the  first  and  second 
'experiments  was  spread  out  in  a  thin  layer,  and  dried  at  a 
empcrature  of  200°.  With  this  the  percolators  were  filled  to  the 
lepth  of  8  inches  whilst  hot,  and  treated  respectively  as  in  the 
irst  experiment.  The  soil,  being  dry,  retained  a  large  portion  of 
he   water,     nu  2j^  ounces  were  obtained   to   operate  on,  and 
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A.  Sulphate  of  lime,   .    .    .     1.2  grain. 
Sulphate  of  ammonia,      .     0.1     — 


B.  yielded  only  a  trade  of  ammonia  and 
organic  matter. 


In  the  experiments  made  by  Professor  Way,  it  was  invariably 
found  that  the  salts  of  ammonia  became  fixed  in  the  soil 
wherever  clay  was  present.  In  order  to  strengthen  the  aboye 
facts,  I  may  here  mention  what  came  under  my  own  observation 
in  the  course  of  an  inquiry  respecting  the  supply  of  the  town  of 
Liverpool  with  water.  All  parties  in  Liverpool  had  agreed  upon 
the  necessity  of  obtaining  an  additional  supply;  but  as  to  the 
mode  of  obtaining  it  there  existed  a  serious  division  amongst  its 
inhabitants — one  party  being  for  obtaining  the  water  from  wells 
in  the  vicinity,  anotner  for  procuring  it  from  hills  25  miles 
distant.  Robert  Stephenson,  Esq.,  M.P.,  the  celebrated  engineer, 
was.  appointed  arbitrator,  and  having  paid  considerable  attention 
to  the  subject,  I  was  called  on  to  assist  in  the  inquiry ;  and  in  the 
course  of  an  interview  it  was  remarked  by  Mr  Stephenson,  that 
in  the  analysis  of  the  different  wells,  all  the  shallow  wells  (about 
100  feet  deep)  were  invariably  "  harder  '^  than  the  waters  which 
issued  from  deep  borings,  which  have  obtained  the  title  of  artesoid 
springs.  All  these  springs  agreed  in  standing  at  about  5  degrees 
of  ]iardness — the  same  as  was  found  to  be  the  case  in  wells  sunk  in 
the  open  country  around  Liverpool;  but  the  average  of  the 
Liverpool  shallow  wells  was  16  degrees  of  hardness.  After 
giving  the  matter  some  consideration,  and  reflecting  upou 
certain  circumstances  which  occurred  to  me  in  the  course  of 
reclaiming  some  waste  land  in  Ireland,  I  ventured  upon  uttering 
an  opinion,  that  the  cause  of  the  increased  hardness  of  the  water 
in  tlie  shallow  wells  arose  from  a  decomposition  which  took  place 
from  sewer  and  other  waters  poUutea  with  the  elements  of 
ammonia.  Were  this  not  the  case,  the  water  from  the  greatest 
depths  ought  to  have  proved  the  hardest.  I  mention  this  fact  as 
showing  that,  on  the  great  scale,  the  same  phenomena  take  place 
that  are  exhibited  in  the  laboratory,  and  therefore  perfectly 
justify  the  adoption  of  those  means  which  science  points  out  as 
best  calculated  to  secure  to  the  cultivator  of  the  soil  the  utmost 
advantages  which  this  valuable  discovery  is  likely  to  confer  on 
the  farmer.  Amongst  the  most  conspicuous  is  the  circumstance 
that  soils  containing  clay  may  be  manured  during  winter  or  any 
convenient  period,  provided  it  is  well  intermixed  with  the  soil, 
without  any  danger  of  its  fertilising  properties  being  abstracted 
by  rains,  to  the  detriment  of  the  succeeding  crop. 

In  the  valuable  paper  of  Professor  Way,  published  in  the 
Number  of  the  Journal  of  the  Agricultural  Society  of  England 
already  referred  to,  there  are  detailed  some  very  elaborate 
experiments  of  this  absorbent  property  of  soils  for  manures.  The 
greater  part  of  the  experiments  were  made  with  a  red  loam  from 
the  estate  of  P.  Pusey,  Esq.,  M.P.  Several  of  the  experiments 
were  repeated  at  a  public  lecture  at  which  the  writer  was  present. 
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and  the  experiments  wore  perfectly  satisfactory.  At  a  period 
when  so  much  attention  is  drawn  to  the  drainage  of  towns,  and 
the  possible  application  of  sewerage  to  i^icnltural  purposes,  the 
following  extract  of  the  experiments  on  jjondon  sewerage  water  » 
particularly  interesting : — 

The  sewerage  water  employed  had  the  following  compoBition  : —  ' 


An  Imperial  Galloii  contained, 
in  Grains, 


Soluble. 


I 


Organic  matter  and  salts  of  ammonia. 

Sand  and  detritus  from  the  streets, 

Soluble  silica, 

Phosphoric  acid, 

Sulphuric  acid,       • 

Carbonic  acid. 

Lime,     .        .        .        • 

Magnesia, 

Peroxide  of  iron,  and  alumina, 

Potash, 

ooQa,       •         •         •         • 

Chloride  of  potassium,    . 

Chloride  of  sodium. 

Total, 


Inaohible.  ■     Both. 


. 

'  121.50 

180.32 

801.82 

.   ;   'Lss 

19.30 

20.69 

.     !       1.6I_T 

10.94 

12.51 

7.71 

2.73 

10.44 

10.71 

4.02 

14.73 

11.62 

3.97 

15.59 

7.60 

17.03 

24.53 

2.87 

Traces 

2,87 

Traces 

6.20 

6.20 

46.91 

1.22 

48.13 

None 

1.51 

1.51 

None 

None 

None 

31.52 

1.72 

33.24 

• 

243.30 

248.96 

492.26 

It  also  contained  nitrogen,  the  greater  part  of  which  existed  In  the  fona  of 
ammonia,  whilst  a  small  portion  was  present  in  the  solid  animal  and  vegetable 
matter  of  the  sewer  water. 

Ammonia  in  a  gallon  41 .28  grainp,  of  which  36.72  actually  exitted  as  anmoiiU. 

The  filter  through  which  the  sewer  water  was  passed,  consisted  of  4  lb.  «f  Mr 
Pusey's  soil  placed  in  a  glass  cylinder,  which  it  filled  to  the  depth  of  nx  inebei* 
The  liquid  began  to  pass  through  in  about  ten  minutes,  and  in  two  honrs  abont  half 
a  gallon  (5  lb.)  was  collected.  The  filtration  had  deprived  it  of  colonr  and  mell. 
The  insoluble  matter  of  the  sewer  water  was  of  course  arrested  meebanieallyy  bdng 
in  great  part  found  as  a  black  slime  on  the  top  of  the  soil.  Upon  analysis^  a  gallon 
of  the  filtered  liquid  was  found  to  contain  248  grains  of  solid  matter,  eonaietiBg  of 

Oganic  matter  destitute  of  N 
Chloride  of  Sodium,     . 
Chloride  of  Magnesium, 
(Thioride  of  Calcium,    . 
Carbonate  of  Lime, 
Sulphate  of  Lime, 
Loss  on  the  analysis, 

248.00 

The  filtered  liquid  contained  no  potash,  no  ammonia,  or  nitrogen  in  any  forrai  no 
phosphoric  acid,  and  a  much  reduced  quantity  of  magnesia.  Of  this  experiment  it 
is  remarked,  by  Professor  Way,  that  the  total  solid  contents  of  a  gdlon  of  iewer 
water  is  greater  after  filtration  than  before,  due  to  the  presence  of  a  large  quantity 
of  carbonate  of  lime,  which  seems  to  have  been  dissolred  by  the  free  carbonic  aci(i 
generated  in  the  sewer  water,  by  the  gradual  dccompoeition  of  its  organic  contents. 


niain*. 

itrogen, 

60.58 

52.73 

.67 

8.89 

104.98 

17.49 

2.66 

*  Stated  to  be  a  small  portion  of  iuRolnble  escaping  the  linen  filter,  and  properly 
•''^.t^tifr  to  the  r*^e;    jolum»». 
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It  id  furll«r  remarked  that,  independent!/ of  the  mitten  wliioh  are  meehanicallj 
arrested,  it  is  found  that  the  soil  retains  the  greater  part — in  most  cases  the  whole 
— of  those  ingredients  of  manure  npon  which  we  are  accustomed  to  place  the  moat 
Talae.  Of  the  enormous  extent  of  this  ahsorpiion  it  i«  remarked^  by  Pvofessor  Way, 
that  it  is  equal  to  a  weight  of  sewerage  water  greater  than  the  weight  of  the  soil ; 
and  ho\ir  much  further  we  know  not,  because  the  experiment  was  not  carried 
beyond. 

If,  in  practice,  every  portion  of  the  soil  of  an  acre  of  land  eoald  baTo  been  bfonght 
into  actiritj  as  a  filter  for  the  sewerage  water,  and  the  saturated  soil  10  inches  deep, 
1000  tons  or  224,000  gallons  of  undiluted  sewerage  water,  might  be  thrown  npon  it, 
and  the  water  would  pass  away  by  drains,  deprired  of  its  principal  manuring 
properties. 

One  thousand  tons,  or  224,000  gallons  of  sewer  water,  contains 
by  the  preceding  analysis  about  half  a  ton  of  real  ammonia, 
besides  other  fertilising  substances,  as  potash,  phosphoric  acid, 
&c.,  or  equivalent  to  manuring  an  acre  of  land  with  3  tons  of 
Peruvian  guano — #hich  is  twenty  times  the  quantity  actually 
used. 

In  the  above  case,  it  must  bo  understood  that  the  soil  must  be 
in  the  most  favourable  condition  for  developing  its  absorptive 
powers,  minute  mechanical  division  being  one  of  the  principal  cir- 
cumstances to  be  attended  to.  Thus  a  strong  clay  soil,  in  practice, 
may  possess  a  less  absorptive  power  than  the  same  clay  mixed 
with  an  equal  weight  of  sand ;  though  the  clay  per  ae  would  have 
tlie  greater  power,  if  mechanically  divided  in  an  equal  degree. 

These  experiments  are  very  useful,  as  giving  scientific  evidence 
of  the  correctness  of  the  practice  of  placing  layers  of  clay  in 
manure-heaps,  and  under  cattle,  for  the  purpose  of  absorbing  and 
fixing  the  valuable  constituent  of  manure.  That  soils  should, 
particularly  such  as  contain  a  notable  proportion  of  alumina, 
possess  such  enormous  powers  of  absorbing  and  fixing  the 
valuable  ingredients  of  plants— «uch  as  ammonia,  phosphoric  acid, 

f potash,  &c. — whilst  their  decompositive  causes,  the  soluble  salts  of 
ime  and  magnesia,  should  be  washed  out,  is  a  fact  of  the  highest 
importance.  It  may  also  be  stated  that  choloride  of  sodium  is  a 
salt  which  is  not  retained.  It  fortunately  happens  that  all  these 
<'an  be  procured  in  abundance,  and  at  a  cheap  rate ;  and  only 
small  quantities  are  required  for  any  crop — if  we  except  carrots 
■and  mangold-wurzel,  which  require  relatively  a  consideraole  weight 
of  common  salt.  On  our  western  coasts,  the  set-breezes  supply  an 
adequate  quantity  to  the  land ;  and  the  eastern  coasts  and  the 
interior  can  be  supplied  with  the  article  at  a  very  low  rate  per  acre. 
The  importance  of  the  experiment  just  noticed,  in  reference  to 
iuauy  practices  in  general  agriculture,  particularly  in  relation  to 
the  application  of  manures,  is  too  obvious  to  need  further 
comment ;  we  shall,  therefore,  in  the  future  part  of  this  paper, 
'Confine  our  observations  to  this  absorptive  property  of  sous  for 
manure,  in  explanation  of  the  cause  wny  fertilising  effects  follow 
a  well-regulated  and  properly  constructed  system  of  irrigation. 
The    introduction  of   irrigation  is    usually,  but  improperly. 


618  IBBIQATION. 

attributed  to  the  Egyptians,  who  cut  canals  for  the  pnrpose  of 
distributing  the  muddy  water  of  the  Nile.  This  process,  howerer, 
properiy  belongs  to  warping.  The  sandy  {)lains  of  ancient  Assyria 
were  probably  the  country  where  irrigation  was  first  practised. 
From  these  ancient  kingdoms  the  practice  extended  into  Europe. 
The  Greeks  and  Romans  were  acquainted  with  the  maxims  of  the 
elder  Gato,  which  on  this  subject  have  been  handed  down  to  us, 
^'  Praia  irrigua^  si  aquam  hahebis^potiasimum  facite  ;  si  aquam  mm 
habebis  ;  sicca  quam  plurima  facitey — If  you  have  water,  irrigate 
as  many  meadows  as  possible ;  ifyou  have  not  water,  make  as 
many  dry  meadows  as  you  can.  Cato  also  held  the  opinion  that 
the  way  to  become  rich  was  by  grazing  cattle ;  hence  he  gave  a 
preference  to  meadows.  In  doing  so,  however,  he  did  not  maintain 
that  grass  is  the  most  valuable  crop  that  the  land  can  produce,  for 
he  only  placed  meadows  on  the  fifth  degree  of  value. 

One  01  the  earliest  theories  respecting  the  modtis  operandi  of 
water  irrigation  acting   as  a   fertiliser   in   properly  constructed 
water-meadows,  is  the  higher  temperature  at  which  the  roots  and 
blades   of  grass  are  maintained   during  winter.     A   very  high 
authority,  Sir  H.  Davy,  decided  in  favour  of  this  opinion,  remark- 
ing that  water  is  of  greater  specific  gravity  at  42®  than  at  32% 
the  freezing  point ;   hence,  in  a  meadow  irrigated  during  winter, 
the  water  immediately  in  contact  with  the  grass  is  rarely  below 
40*^ — a  temperature  not  at  all  prejudicial  to  the  living  organs  of 
plants.  He  says,  "  In  1804, 1  examined  the  temperature  of  a  water* 
meadow  near  Hungerford,  in  Berkshire,  by  a  very  delicate  ther- 
mometer.    The  temperature  of  the  air  at  seven  o^clock  in  the 
morning  was  29°.     The  water  was  frozen  above  the  grass.     The 
temperature  of  the  soil  below  the  water,  in  which  the  roots  of  the 
grass  were  fixed,  was  43°.''     The  idea  that  the  warmth  produced, 
or  induced  on  a  meadow,  by  a  thin  covering  of  water,  was  a  prin- 
cipal cause  of  its  subsequent  luxuriance  is  a  very  ancient  one, 
for  Pliny  mentions,  (vol.  i.  cap.  26),  "  That  in  the  territory  about 
Sulmo,  in   Italy,  within    the  liberties  of  Fabianum,   the   vines 
which  do  bear  the  harder  and  sourer  grapes  must  of  necessity  be 
watered  ;  and  no  marvel,  for  the  very  lands  and  com-fiolds  use  to 
have  water  let  into  them.    The  manner  is,  in  mid-winter  to  open  a 
sluice  or  draw  up  their  floodgates,  for  to  overflow  their  vine  roots 
with  the  river  ;  and  so  much  the  rather,  if  either  it  be  a  hard  frost 
or  snow  lie  deep  upon  the  ground.     And  why  so  ?     Because  the 
kindling  cold  should  not  burn  tliem.     And  this  they  call  by  the 
lame  of  Tepidana^  (that  is,  to  give  them  a  kindly  warmth  as  in  a 
itove.)"'  That  the  increased  warmth  here  noticed  is  one  important 
-auso  of  fertility  is  pretty  certain  ;  but  it  is  not  the  only  cause, 
or  the   water  must   be  in  constant  motion,  otherwise  a  fertile 
^^eadow  would  be  converted  into  a  morass.  At  a  subsequent  stage 

the  inquiry  this  subject  will  be  again  referred  to. 

IP  Tint  i»  ^'i^'od,  in  the  course  of  this  paper,   to  give  any 
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plans  respecting  the  construction  of  water-meadows ;  for  these 
the  reader  is  referred  to  the  works  of  Messrs  Boswell,  Wright, 
and  Stephens.*  The  two  former  works  are  now  only  to  be  found 
in  libraries  ;  the  latter  is  still  in  print.  It  may,  however,  be 
stated,  that  irrigated  lands  are  commonly  divided  into  two  classes 
— viz.,  bed- work  and  catch- work  meadows.  To  these  a  third  may 
be  added,  to  which  the  title  of  flat-work  has  been  given.  The 
last  is  a  common  mode  in  Devonshire.  The  title  is,  however, 
an  inappropriate  one,  the  meadows  being  only  apparently  flat. 

The  following  is  a  brief  description  of  each  mode.  The  bed-^ 
work  method  is  the  most  perfect,  but,  at  the  same  time,  the  most 
costly  method — it  being  perhaps  a  low  average  to  estimate  the 
cost  at  less  than  <£^20  per  statute  acre ;  whilst,  in  one  instance — 
viz.,  the  Clipstone  water-meadows — constructed  by  the  Duke  of 
Portland,  have  cost  more  than  d£^130  per  acre,  tne  expenditure 
on  their  construction,  from  1816  to  1837,  being  as  follows: — 

Levelling  ground,  forming  carriers,  draining,  &o.      .        .        ^32,874    5    7 

Draining,  only  since  1832, 1,206     9    4 

Bridges,  sluices,  stop-gates, 6,216    6     2 

L.89,297    1     1 

The  preceding  details  respecting  the  Clipstone  meadows,  as  well 
as  wliat  follows,  is  extractea  from  the  excellent  account  given  by  J. 
E.  Dennison,  Esq.,  M.P.,  in  the  first  volume  of  the  JovmdL  of  the 
Boyal  Agricultural  Society  of  England*  The  following  extract  of 
the  estimated  annual  produce  and  value,  will  show  that  even  this 
enormous  outlay  on  300  acres  of  land  has  been  highly  remunerative. 

Produce  of  an  Acre.  « 

Keeping  from  January  1st  to  end  of  March,  2  ewes  and 

lambs — the  2  lambs  sold  fat,  at  L.l,  4s.  each,           .    L.2     8    0 
Deduct  shepherd's  wages, 0     6     0 

2    2    0 

From  April  1st  to  end  of  July,  twice  cut  green  18  loads 

of  green  fodder,  each  cutting — total   36  loads,  at 

7s.  per  load, 12  12    0 

Deduct  expenses,  mowing  and  carting — 2s.  6d.  per  load,        4  10    0 

8    2    0 

Eddish, 1  10     0 

11   14     0 

Or  if  mown  for  hay — 

2  tons  of  hay  at  L.3  per  ton, 6    0    0 

Deduct  expenses,  10    0 

5    0    0 

1  n  this  case,  as  the  land  would  be  pastured  so  much  later 

through  April  and  May,  it  would  feed  4  lambs  &t 
instead  of  2 — 4  lambs  at  28.  4d.,      .        .        .        .        4  16    0 
Deduct  shepherd's  wages, 0  12    0 

4     4     0 

Eddish, 1   10    0 

ToUl,  10  14  0 

*  The    Practical  Irrigator  and    Drainer.     By   GsoRaE    Stsphsivs.      William 
Blackwood  &  Sons. 
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Nothing  is  here  charged  for  the  cabb^s  brought  on  the  laud 
to  assist  the  early  ewes  and  lambs.  The  600  stock,  ewes  and 
lambs,  kept  on  the  meadows  during  the  same  time,  are  set  off 
against  this  expense. 

It  is,  however,  remarked  by  Mr  Dennison  ^^  that  the  value  of 
these  meadows  cannot  by  any  means  be  estimated  by  the  worth  of 
their  own  produce  alone,  however  large  that  may  be,  thoir 
collateral  benefits  are  so  ^reat — requiring  themselves  no  mauure 
but  the  water.  They  afford,  through  tho  cattle  fed  in  yank 
on  their  produce,  such  a  weight  of  manure  for  other  land  that 
large  districts  have  by  these  means  been  brought  into  profitable 
cultivation  ;  and  though  the  water  itself  only  runs  over  SOOaores, 
it  may  be  said  to  enrich  four  times  that  extent.  And,  again,  bv 
the  early  food  they  supply  in  the  spring,  stock  can  be  kept  off  the 
young  seeds  till  they  have  gained  a  head ;  which  is  a  most  impo^ 
tant  advantage  on  a  farm,  and  one  that,  if  a  di^  summer  shoold 
follow,  can  liardly  be  too  highly  appreciated.  Taking  these 
circumstances  into  consideration,  fie  estimates  the  annual  value  of 
the  Clipstono  meadows  at  £3660 — as  follows : — 

Taking  the  total  quantity  of  meadow  at  300  acres,  and  the  mean 

Talue  at  L.11,  48.  per  acre,  this  would  give  a  yearly  value  of,    .        L.336ft 
Value  of  the  manure  produced  for  the  arable  part  of  the  farm  at,      •  200 

And  the  saving,  by  allowing  the  seeds  to  become  a  full  pasture 

'  before  they  are  stocked  in  the  spring  at, 10(> 

The  total  annual  value  would  be, L.3660 

Which,  divided  by  300,  the  number  of  acres,  would  give  anannnal  ralae  per  acre 
of  L.12,  48.  From  which  deduct  wages  of  superintendence  and  two  men,  amounting 
to  about  10s.  per  acr^,  it  would  bear  L.]  1,  48.  per  acre — taxes  and  assessments  not 
deducted. 

Of  the  above  estimates  it  may  be  remarked,  that  the  value  of 
hay  for  feeding  purposes  is  rated  too  high  by  10s.  a  ton  at 
least.  It  ought  also  to  be  stated,  that  the  water  used  at 
Clipstone  receives  the  benefit  of  the  town  drainage  of  Mansfield. 
On  the  other  hand  the  outlay  per  acre  has  been  unprecedently 
enormous ;  and  the  result  proves  that  irrigation  is  a  secuK 
remunei*ative  investment  of  capital,  if  carried  on  with  ordinart 
foresight  and  economy.  The  weighing  all  the  circumstances 
which  should  be  considered,  prior  to  determining  on  investing 
capital  in  expensive  bed-work  irrigation,  requires  a  much  greater 
amount  of  general  scientific  knowledge  than  is  usually  acknow- 
ledged to  be  necessary  ;  in  degree,  the  same  remark  also  applies 
to  catch*work  and  irrigation  on  the  flat. 

The  great  expense  attending  bed-work  irrigation  is  caused  by 
the  necessity  of  levelling  the  whole  of  tho  field  intended  to  be 
'converted  into  a  water-meadow,  so  as  to  give  tho  beds  or  panes 
.i  uniform  descent.  In  \CTy  undulating  land  this  becomes 
jxceedingly  expensive.  The  beds  or  panes  are  low  ridges  in  the 
"eld  artificially  formed,  having  a  cutting  called  the  feeder  in  the 
i»t»  r  '^  »onh  ridge,  for  conveying  the  water  on  to  the  land ;  and  a 
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drain  in  the  hollow  for  carrying  the  water  away  after  it  has  passed 
over  the  land.  The  most  approved  size  is  to  make  the  distance 
between  the  feeder  and  the  drain  equal  to  4  yards,  thus  constitut- 
ing what  is  termed  an  8  yard  or  24  feet  pane.  In  fields  of 
irregular  form  and  inclination  these  proportions  will,  of  course, 
often  vary.  The  flow  of  water  in  the  feeders  is  regulated  by 
stops,  which  may  be  formed  of  boards  or  earthen  sods.  It  is  the 
province  of  the  person  who  superintends  the  meadows,  when 
irrigated,  to  adjust  these  stops  in  such  a  way  as  to  maintain  an 
equal  current  over  the  meadow. 

Catch-work  meadows  are  formed  when  the  inclination  of  the 
plane  of  the  surface  is  considerable,  and  is  generally,  and  on  hill- 
sides particularly,  where  the  supply  of  water  is  abundant — ^which 
is  generally  the  case  on  the  sides  of  hills.  In  this  case,  the  first 
feeders  is  formed  at  the  highest  practical  level,  being  in  fact  only 
a  small  trench  cut  for  the  purpose  of  conveying  the  water  on  to 
the  land,  the  rapidity  or  slowness  being  regulated,  as  in  the 
former  instance,  by  stops.  The  water  descends  by  the  natural 
force  of  gravitation  to  the  next  trench  cut  parallel  to  the  top 
one,  the  latter  acting  as  feeder  and  drainer ;  then  parallel  trenches 
are  constructed,  at  intervals  of  about  30  feet,  throughout  the 
field.  Cratch- work  irrigation  can  frequently  be  executed  for  ^2, 10s. 
per  acre ;  and  in  many  places  would  bo  found  highly  advantageous 
from  the  benefits  to  be  obtained,  similar  to  those  detailed  in  the 
account  of  the  Clipstone  meadows. 

Irrigation  on  the  flat  or  the  Devonshire  practice  is  a  modi- 
fication of  the  catch-work  and  bed-work  methods,  difi'ering  from 
both,  yet  combining  some  of  the  essentials  of  each.  It  is  not  so 
perfect  a  plan  as  the  bed-work,  but  has  the  advantage  of  being 
much  less  costly,  l>eing  commonly  executed  for  £S  or  £4i  per 
acre.  In  this  mode  there  are  occasionally  trenches  constructed 
which  perform  the  respective  offices  only  of  drains  or  feeders; 
but  where  it  can  be  aone — and  this  frequently  occurs  midway 
between  the  highest  and  lowest  points  of  the  meadow — the  trench 
is  used  in  both  capacities.  In  bed- work  irrigation,  the  feeders 
and  drains  lie  parallel  to  each  other,  and  in  right  lines ;  in  flat- 
work  these  lines  are  formed  in  all  sorts  of  sinuosities,  and  the 
distances  from  each  other  have  only  reference  to  the  character  of 
the  ground.  The  main  feature  of  this  mode  consists  in  carrying 
the  water  over  the  highest  sinuosities  of  the  meadows,  in  such  a 
manner  that  the  irrigator  will  be  enabled  at  intervals,  according 
to  the  nature  of  the  ground,  so  to  construct  his  other  conduits  and 
drains  as  to  throw  tlie  water  in  succession  over  every  part  of  the 
meadow,  and  at  the  same  time  that  tlie  drains  shall  carry  off  the 
water  as  quickly  as  it  flows  on  the  land*  Without  having 
witnessed  the  process,  it  could  scarcely  be  conceived  with  what 
facility  an  apparently  flat  meadow  may  be  irrigated,  and  then  laid 
dry  at  the  will  of  the  proprietor.     The  whole  art  lies  in  taking 
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advantage  of  the  natural  inequalities  of  the  field,     I  found,  how- 
ever, that  at  the  water  meadows  of  Sir  Thomas  Djke  Ackland, 
]}art,  M.  P.,  at  Killerton,  that  if  the  angle  of  inclination  vas 
less  than  3°  the  water  was  apt  to  stagnate,  and  produce  preiudiciil 
eftects.     It  may,  however,  easily  be  conceivea  that,   whilst  the 
average  inclination  of  the  field  might  not  amount  to  one-tenth  of 
that  angle,  many  undulations  might  exist  with  declivities  equal 
to  it ;   and,  whilst  it  would  require  the  greater  angle  to  cause  the 
irrigating  fluid  to  flow  with  sufficient  velocity  to  prevent  injurj 
arising  to  the  herbage,  the  water  would  flow  off  with  sufficient 
facility  by  means  of  an  open  trench  having  the  lesser  inclination. 
It  would  be  difficult  to  make  the  reader  understand  the  process, 
even  with  the  aid  of  a  diagram — without  one  it  is  impossible ;  the 
process  should  be  seen  in  action  to  be  properly  understood.     In 
flat-work    water-meadows,   small    elevations    and    hassocks   are 
levelled  with  the  spade  and  thrown  into  any  depressions  that  may 
exist.    In  executing  this  work,  the  horse-shovel  {mouldebart  of  the 
Flemings  and  lovclling-box  of  the  Scotch,)  might  be  used  with 
advantage,  with  less  cost  and  greater  expedition  than  hand  laboar. 
The  advantages  to  be  derived  from  the  more  general  construc- 
tion of  water-meadows  would  doubtless  be  verv  great,  both  in  an 
individual  and  a  public  point  of  view.      One  of  these  great  advan- 
tages has  of  late  years  become  relatively  of  less  importance, — via, 
the  early  spring  food  which  they  produce — the  want  of  early  spring 
food  being  in  many  instances,  at  the  present  period,  more  than 
compensated  by  the  heavy  green- crops  grown  in  the  course  of  an 
alternate  course  of  husbandry.    It  happens,  however,  that  on  some 
of  the  dry  arenaceous  downs  of  Wiltsnire  and  Dorsetshire,  where 
irrigation  has  been  the  longest  established  in  Britain,  the  climate 
and  soil  are  unsuitable  to  the  growth  of  those  green-crops  on 
which  the  north  of  England  and  Scottish  farmer  more  particularly 
depend  for  spring  food  ;  and  in  March  and  April,  winter  tares  are 
not  ready.    In  such  situations  it  is  therefore  indisputable  that  the 
value  of  the  early  food  produced  by  water-meadows,  especially  for 
the  use  of  ewes  and  lambs,  is  invaluable.     Where  swedes  can  b9 
procured  in  abundance,  the  benefit  is  by  no  means  so  greats  and 
must  be  estimated  like  any  other  crop — viz.,  from  its  relative 
produce  and  cost — and  net  from  any  peculiar  value  which  it  may 
Jiave  for  aflording  a  supply  of  food  at  a  critical  period  of  the 
year. 

In  constructing  water-meadows,  many  circumstances  ought  to 
>c  taken  into  consideration  before  either  a  proprietor  or  tenant 
\solv(*s  on  any  outlay  of  capital ;  otherwise,  after  all  the  trouble 
»ad  expense  liave  been  incurred,  the  result  tnnj  prove  unpro- 
'table.  The  character  of  the  soil,  the  quality  of  the  water,  and 
peculiarity  of  the  climate  of  the  locality,  are  the  principal 
"••cumstances  which  shouhl  be  always  held  in  view — to  which 
.,  jrii*  Kn  jitiAtiA  ap  "p'ninierabl"  an"»«upt  t^^  subsidiary  ones  ;   and 
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the  whole  should  have  reference  to  the  peculiar  nature  of  the 
husbandry  of  any  particular  farm  or  locality. 

As  a  general  rule,  irrigation  will  be  ^und  most  serviceable 
on  arenacious  soils,  and  in  dry  climates  ;  hence  its  peculiar  value 
in  Wiltshire  and  Dorsetshire.  Much,  however,  will  depend  upon 
the  character  of  the  water.  On  this  point  the  most  conflicting 
testimony  exists.  The  Devonshire  practice  is  to  take  a  little  of 
the  water  intended  to  be  used  in  the  palm  of  the  hand,  and  if  it 
^' feels  soft  and  oily  "  to  pronounce  it  good ;  if  harsh,  or,  as  it  is 
usually  termed,  harcL,  to  denounce  it  as  unfit.  On  the  other  hand, 
tliere  are  parties  who  ask.  Does  it  grow  good  water-cresses !  and  if 
the  answer  is  in  the  affirmative,  it  is  averred  that  the  water  must 
be  hard,  as  water-cresses  are  known  to  grow  well  in  streams 
containing  lime.  Now,  that  water-cresses  may  grow  in  streams 
that  are  relatively  soft  is  perfectly  reconcilable ;  whilst,  on  the  other 
hand,  that  hard  water  may  prove  of  a  highly  fertilising  quality 
is  equally  correct.  As  a  popular  instance  of  the  latter,  we  need 
only  refer  to  the  circumstance  that  streams  are  invariably  found 
to  be  more  useful  as  irrigants  after  passing  through  and  receiving 
the  sewerage  of  towns.  The  water-meadows  near  the  city  of  Win- 
chester, and  the  Clipstone  meadows  near  Mansfield,  are  cases  in 
point.  Now  sewerage  water  is  invariably  hard,  in  consequence  of 
containing  so  large  a  proportion  of  lime  and  magnesian  salts  in 
solution.  The  London  sewer  water,  of  which  the  analysis  was  pre- 
viously riven,  would  probably  indicate,  by  the  soap  test,  about 
sixteen  degrees  of  hardness.  It  is  evident,  therefore,  that  either 
the  oily  soft  feel  of  water  when  placed  on  the  palm  of  the  hand^ 
or  the  luxuriant  growth  of  water-cresses,  is  a  very  fiedlible  test  of 
the  value  of  springs  for  irrigating  purposes — the  sole  test  being  a 
chemical  analysis.  If  the  water  intended  to  be  used  contains  all 
the  inorganic  constituents  of  grass,  and  still  better,  if  it  contains 
a  nitrogenous  compound,  the  water  may  be  pronounced  well 
calculated  for  the  intended  purpose ;  if  deficient  in  any  one  or 
more  mineral  constituents  of  grass,  the  missing  ingredients  must 
be  sought  for  and  procured  from  the  soil,  otherwise  the  applica^ 
tion  of  water  will  prove  a  failure.  In  describing  the  water-meadowB 
at  Killerton,  these  circumstances  will  be  again  referred  to ;  it  was, 
however,  deemed  requisite  to  advert  to  the  rude  methods  of 
estimating  the  value  of  water  for  irrigation,  as  it  will  be  found 
that  all  the  Devonshire j^roc^icaZ  irrigators — which  definition,  when 
properly  construed,  signifies  men  who  are  obstinate  in  holding  their 
own  rude  estimate  in  opposition  to  plain  and  well-ascertained 
scientific  facts — a  property  generally  appertaining  to  untutored 
and  comparative  ignorance.  As  it  is  highly  probable  that 
the  practice  of  forming  irrigated  meadows  will  oecome  much 
extended,  in  consequence  of  the  attention  that  has  recently  been 
drawn  to  the  subject  by  the  Royal  Agricultural  Society  of 
England,  the  above  remarks  are  necessary,  by  way  of  caution  to 
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intending  irrigators,  otherwise  these  niav  be  led  into  ozpenM  to  m 
good  purpose,  l>y  such  practical  men  as  those  referred  to,  aa  was  thr 
<iase  about  fifty  years  ago,  when  irrigation  became  a  fashionable 
ra^e  with  landowners.  On  this  point,  the  remarks  of  the 
celebrated  Arthur  Young,  in  his  Agriculture  of  Si^ffoU^  is 
commended  to  the  attention  of  intendmg  irrigators,  iu  whiieL 
lie  comments  severely  on  the  abuses  committed  in  his  neigh- 
hourhood  by  uninstructed  but  practical  men^  who  disdauned  ue 
use  of  a  spirit-lovel  or  any  artificial  aid,  in  laying  out  the 
ground. 

The  water-meadows  at  Killerton  are  singularly  inatructive, 
in  consequence  of  their  presenting  almost  every  feature  connected 
with  the  question  of  irrigation  ;  in  therefore  giving  a  somewhat 
minute  detail  of  their  situation,  character,  &c.,  the  whole  of  the 
•circumstances  which  ought  to  be  kept  in  mind  when  laying  ont 
water-meadows  will  pass  under  review. 

The  Killerton  water-meadows  are  situated  in  a  vale  lying 
between  some  low  hills  of  red  sandstone.  To  the  naked  eye  these 
meadows  appear  almost  flat — ^so  much  so  are  they  in  fact,  that, 
prior  to  their  being  thorough-drained,  the  whole  were  covered  widi 
a  fine  crop  of  rushes,  the  hollows  being  in  a  great  measure  filled 
up  with  peat,  formed  by  the  decay  of  aquatic  plants.  The  upper 
meadows,  on  which  the  water  flows  in  the  first  instance,  is 
generally  composed  of  a  liglit  sandy  soil,  of  a  red  colour,  with 
patches  of  peat  interspersed  as  already  mentioned.  So  light  and 
-open  is  this  part  of  the  meadow  that  the  water,  on  being  hud  ou. 
sinks  into  tlio  earth  immediately,  and  does  not  for  some  hours 
make  its  appearance  in  the  ordinary  way  of  irrigation.  As  the 
meadows  proceed  in  a  descending  order,  the  soil  becomes  gradually 
firmer  and  stronger,  consisting  m  the  lowest  of  a  vegetable  loam, 
and  earth  incumbent  on  a  rather  retentive  clay.  The  water  that  flows 
over  all  comes  from  one  source,  and  frequently  the  water  used  on  the 
upper  meadow  is  made  use  of  once  or  twice  on  the  lower  ones. 

To  questions  asked  with  especial  reference  to  the  subject,  the 
attendant  on  the  upper  meadows — consisting  of  alight  sandy  soil^ 
was  most  emphatic  in  giving  his  opinion,  that  water,  after  being 
much  used,  became  useless  for  the  purposes  of  irrigation — ^that, 
after  being  onco  used,  it  became  much  deteriorated.  The  attendant 
on  the  lower  meadows,  on  the  same  questions  being  put,  declared 
tbat  it  did  not  make  any  difference — that  he  observed  no  diflbrenoe 
in  the  action  of  the  water,  whether  it  came  direct  from  the  spring 
head  or  subsequent  to  use  by  the  upper  meadows.  On  being  hard 
pressed,  however,  ho  admitted  that«  if  he  could  always  have  the 
^choice,  he  would  prefer  having  the  first  use  of  the  water,  tliough 
^l»e  difierence  of  fertilising  cft'cct  was  very  little. 

At  the  very  outset  of  the  inquiry,  a  great  discrepancy  of  opinion' 

•->«ts;  a  rigid  inquiry  will  perhaps  show  that  tne  two  opmions 

-M.rfp'^tlv  renoD "liable,     Admittm;  *hat  flooding  land  conduces 
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o  a  higher  dogree  of  temperatnre,  and  also  that  a  higher  degree  of 
emperature  promotes  yegetation,  by  facilitating  assimilation,  it 
till  becomes  necessary  to  account  for  the  mode  in  which  the  food 
{ the  <'rass  is  to  be  prodaced.  Now,  this  may  be  either  broaghfe 
n  to  tlie  land  by  the  flowing  water,  or  it  may  have  previously 
xisted  in  the  soil,  and  the  overflowing  water  may  be  merely  the 
neans  of  rendering  the  inorganic  constituents  soluble  that  pre- 
viously existed  in  the  soil  in  an  insoluble  form ;  in  either  case, 
vater  is  the  means  of  promoting  fertility.  But  if  the  water  did  not, 
rem  any  cause,  contain  the  food  of  plants,  and  the  soil  was  equally 
»arren,  it  is  absurd  to  suppose  that  flowing  water,  whether  soft  or 
lard,  would  produce  a  luxuriant  crop.  I  believe  the  contradictory 
►pinions  previously  noticed  are  reconcilable  in  the  following  man- 
ler  :  The  upper  meadow  is  a  poor  arenaceous  soil,  containing  the 
onstituents  of  plants  in  only  small  quantity  ;  that  tho  soil,  bein^ 
exceedingly  porous,  rapidly  absorbs  the  stream  of  water  which 
lows  on  to  it ;  that  this  stream  contains  the  food  of  plants,  of 
vhich  the  soil,  by  the  absorptive  property  ali*eady  noticed,  retains 
i  part ;  and  then  flowing  over  other  meadows  containing  a  larger 
tniount  of  alumina,  probably  the  whole  of  its  fertilising  properties 
ire  absorbed ;  and  as  the  lowest  meadow  is  composed  of  a  good 
'ertile  loam,  the  water,  though  deprived  of  its  fertilising  property, 
nay  only  require  to  be  the  medium  of  rendering  soluble  the' 
nsoluble  vegetable  food  previously  existing  in  the  soil.  That 
his  is  a  somewhat  correct  view  of  the  case,  is  countenanced  by  the 
•haracter  of  the  herbage  in  the  different  meadows — the  uppermost 
containing  only  light  land  grasses,  such  as  perennial  rye-grass, 
innual  meadow-grass,  and  a  small  quantity  of  crested  dogV 
ail.  As  wo  descend,  the  fertile  meadow-grass,  and  in  the  lowest 
neadow  and  strongest  land,  the  Affroaiis  stolcniferct^  (or  florin,) 
escues,  meadow-foxtail,  and  lesser  meadow-cat Vt ail,  form  a  fair 
proportion  of  the  herbage — pretty  emphatic  testimonials  of  the 
superior  quality  of  soil  in  the  lower  meadows.  It  will  thus  be  seen 
bat  the  character  of  the  water  necessary  to  produce  fertilising 
'fleets  may  vary  on  different  soils;  that  which  will  prove  produc- 
:ivc  on  a  rich  soil  might  prove  unproductive  in  a  poor  arenaceous 
>ne.  The  superior  feeding  properties  of  the  lower  meadows,  as 
•ompared  with  the  upper,  was  perfectly  evident ;  and  we  suspect, 
ilthough  we  did  not  ascertain  this  point  correctly,  that  the  weight 
)f  hay  produced  per  acre  was  heavier  on  the  lower  than  the  upper 
neadows  ;  or,  if  not  heavier,  the  hay  would  be  more  nutritious, 
•onsisting  principally  of  the  foliage  of  the  grasses,  whilst  the  hay 
Voni  the  upper  meadows  would  be  largely  composed  of  the  culms 
>f  rye-grass.  As  might  be  anticipated,  "  the  plant^^  of  grass,  or 
<\vard,  was  much  denser  on  the  lower  than  the  upper  meadows. 
riie  better  to  illustrate  my  views  on  this  subject,  let  a  reverse 
)rder  of  things  be  supposed  to  exist — ^viz.,  that  the  water  flowed, 
in  the  first  instance,  over  meadows  the  soil  of  which  is  composed 
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of  a  mouldy  loam,  similar  to  the  lower  meadows  at  Killerton,  con- 
taining a  moderate  proportion  of  alumina — in  such  a  case,  the 
whole  of  the  fertilising  ingredients  of  the  water  may,  a  prim,  be 
fairly  presumed  to  have  become  absorbed  and  fixed  in  the  first  field, 
and  been  deprived  of  any  further  fertilising  property,  other  than  as 
a  mere  solvent.  As,  however,  in  this  hypothetical  case,  the  lower 
arenaceous  fields  would  consist  of  a  soil  also  deficient  in  the  ele- 
ment of  fertility,  the  water,  on  passing  over  them,  would  cease  to 
exercise  a  fertilising  influence.  In  this  way,  many  apparently  irre- 
concilable statements  may  be  made  to  agree ;  and,  like  many  other 
circumstances  connected  with  agriculture,  the  discrepancies,  or 
apparent  exceptions  to  general  rules  and  laws,  are  found  to  be  the 
consequence  of  not  attending  to  all  the  phenomena  of  the  case.    In 

[practice,  such  a  case  as  that  just  noticed  rarely  occurs,  the  light 
and  almost  invariably  being  the  uppermost,  and,  conseqaently, 
receives  the  first  benefit  from  irrigating  streams. 

The  order  of  things,  detailed  previously,  was  given  as  an  illns- 
tration  of  the  mode  in  which  water  acts  on  flooded  meadows, 
under  difierent  circumstances  of  soil ;  and  from  the  varied  efiects 
produced,  an  erroneous  conclusion  might  be  come  to  by  the  casual 
observer  of  the  true  rationale  of  the  operation. 

It  is  admitted  on  all  hands,  that  water  from  uncultivated  peat  is 
injurious  when  allowed  to  flow  over  meadows.     This  might  be 
remedied  by  putting  a  little  lime  in  the  stream,  or  letting  it  pass 
through  a  filter  of  calcareous  rubble.     Sir  J.  V.  Johnston,  Bart., 
M.  P.,  mentions  that  a  stream  on  his  estate,  in  the  north  of  York- 
shire, that  issued  from  a  limestone  rag,  was  found  to  produce  inja- 
rious  effiects  as  an  irrigant.    On  being  analysed  by  Professor  Way, 
the  only  foreign  ingredient  found  was  carbonate  of  lime.     The 
probability  is,  that,  if  the  soil  (the  character  of  which  I  have  not 
ascertained)  was  naturally  poor  in  the  mineral  ingredients  of  the 
grasses,  whilst  the  water  of  irrigation  only  contained  the  carbonate 
of  lime,  the  eftcct  would  be,  in  the  first  instance,  to  force  forward 
the  grass,  which,  if  mown  and  carried  away,  would  speedily  exhaust 
the  soil.     Subsequent  barrenness  might  therefore  oe  anticipated. 
In  the  same  manner  may  be  accounted  the  discrepant  opmions 
respecting  the  propriety   of  flooding  land  in  summer  or  winter. 
At  Killcrton,  the  attendant  on  the  upper  and  arenaceous  meadows 
was  very  emphatic  on  the  ruinous  consequences  which  followed, 
laying  on  the  water  during  summer,  while  admitting  that  it  was 
ollowed  by  immediate  and  astonishingly  fertilising  eflTects,  but 
;hat  it  left  the  ground  utterly  exhausted — which  baneful  eflTect 
^ad  been  seen  for  some  time.     The  attendant  on  the  lower  mea- 
dows was  not  so  emphatic  in  his  denunciation ;  but  he  admitted 
^^at  summer  watering  had  an  exhausting  tendency,   as  might 
--^11  be  the  case,  when  it  is  remembered  that  the  produce  was  bemg 
ontinually  carried  off"  in  the  form  of  hay — thus  taking  away  more 
.f  +i>i>  mineral  incrredients"  of  the  crops  *har   ?ould  be  abaorbed  by 


IRBIGATION.  627 

the  soil  from  the  irrigating  water.  This  view  of  the  case  is 
corroborated  by  what  occurs  at  the  Craigiutinny  water-meadows, 
near  Edinburgh,  where  summer  flooding  is  found  most  profitable ; 
but  in  this  instance  the  water  is  loaded  with  the  organio  and 
inorganic  fertilising  substances  arising  from  the  town  sewerage 
of  Edinburgh,  Summer  watering,  per  9$^  cannot  therefore  be 
injurious;  it  is  only  so  in  consequence  of  the  higher  temperature 
increasing  the  vital  energies  of  plants  to  the  assimilation  of  a 
larger  portion  of  their  organic  and  inorganic  elements  than 
would  be  accomplished,  during  the  same  period,  in  the  colder 
seasons  of  the  year — occasional  watering  greatly  aiding  their 
solution,  and  consequent  adaptation  for  absorption  by  the 
spongioles  of  the  roots  of  the  grasses.  From  these  considerations, 
it  may  fairly  be  inferred  that,  with  certain  circumstances,  such  as 
a  strong  but  well-drained  clay  soil,  (for,  if  not  well  drained,  the 
clay  will  be  converted  into  a  bog,)  summer  watering  may  be 
pursued  with  advantage,  as  it  may  also  be  where  town  sewerage 
can  be  applied.  It  is  not  improbable  that  streams  issuing  from 
decomposing  porphyritic  slates,  might  be  made  available  for 
summer  watermg,  as  also  springs  passing  through  beds  of  decom- 
posing granite,  clay-slates,  hornblende,  trap,  or  volcanic  tufa  or 
ash,  such  as  that  about  Killerton,  and  which  is  widely  diffused 
in  various  parts  of  Cornwall  and  South  Devon,  under  the  name  of 
Dun  stone  and  Honeycombe  Dun. 

Climate  is  another  element  to  be  taken  into  account  when 
about  to  construct  water-meadows.  It  must  be  very  evident 
that  a  stream  passing  through  and  issuing  from  a  decomposing 
rock,  will  be  rich  in  the  inorganic  elements  of  plants,  or  be  pro- 
portionally attenuated,  according  to  the  amount  of  annual  fall  of 
rain.  As  the  average  is  low,  the  waters  will,  cwteris  paribus^  be  rich, 
when  the  average  is  high,  in  the  same  ratio  will  the  streams  be 
poor,  in  these  essential  inorganic  elements.  Water-meadows  formed 
in  the  wet  and  cold  district  of  Argyllshire  are  therefore  less  likely 
to  prove  remunerative  than  others  constructed  in  the  dry  and 
arenaceous  plain  of  Salisbury  ;  notwithstanding  the  circumstance 
that  the  decomposing  primitive  slate  of  Argyll  is  richer  in  the 
inorganic  element  of  plants  than  the  oolitic  formation  of  the 
Wiltshire  Downs. 

Before  making  a  general  summary,  it  will  be  well  to  make  a 
few  observations  on  a  subject  which  was  mentioned  at  Killerton, 
and  which  has  received  countenance  from  several  published  reports 
— viz.  that  irrigation  has  been  noticed  to  visibly  change  the 
character  of  a  peaty  soil  to  that  of  a  loam.  One  of  the  attendants 
on  the  Killerton  water-meadows  asserted  that  irrigation  washed 
the  neat  out — a  circumstance  so  contrary  to  fact,  and  to  the  known 
insolubility  of  peat  in  common  water,  that  an  inquiry  into  this 
apparent  disappearance  of  peat  on  irrigated  meadows  is  worthy  of 
a  brief  notice.     The  waters  at  Killerton,  as  also  on  many  parts  of 
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South  Devon,  incumbeut  on  sandstone,  after  long  periods  of  irj 
weather  and  frosts,  are  hic^hly  charji^ed  with  a  fine  red  mad,  com- 
posed of  fine  red  sand,  red  oxide  of  iron,  and  alumina.  The  red 
oxide  of  iron  and  the  alumina  in  part  form  a  chemical  oompoand 
with  the  peat,  and  partly  become,  together  with  the  sand, 
mechanically  intermixed — the  whole  forming  a  brown  vegetable 
loam.  It  is  this  chango  of  appearance  that  nas  caused  parties  to 
believe  that  the  peat  becomes  washed  out.  Water  containing 
carbonates  or  sulphates  of  lime  and  magnesia,  become  combined 
with  peat,  in  like  manner  forming  a  fixed  chemical  compound. 

Irrigation  by  the  sewerage  of  towus  could  be  greatly  extended. 
A  fine  opportunity  now  exists  for  an  attempt  of  this  kind  on  a 
large  scale,  in  the  course  of  the  operations  taken  by  the  Commifl- 
sioners  of  Sewers  for  the  di*aiiiing  of  London.  It  is  intended  to 
raise  by  machinery  the  sewerage  arising  from  a  district  comprising 
8000  acres  south  of  London,  to  such  a  height  that  it  will  fall  into 
the  Thames  at  all  periods  of  the  tide  sufiiciently  distant  from  Lon- 
don that  the  flowing  tide  will  not  again  bring  the  polluted  waters 
within  the  precincts  of  the  city. 

It  is  surely  worth  the  attempt  to  raise  it  a  few  feet  liigher,  so 
that  it  might  be  distributed  over  some  of  the  barren  heaths  of 
Surrey. 

The  preceding  remarks  servo  to  .show  that  it  is  not  by  employ- 
ing parties  guided  by  t^^  rule  of  thumbs  or  obtaining  the  advice  of 
those  unscientific' ^roc^fca/  individuals  who  despise  spirit-levels, 
and  judge  of  the  value  of  a  water  intended  for  irrigation  by  its 
softness  or  hardness  when  placed  in  the  palm  of  the  hand,  or  oven 
by  its  vegetative  powers  in  growing  good  water-cresses,  that  a 
comprehensive  ana  at  the  same  time  practical  system  of  water- 
meadows  are  likely  to  be  planned.  To  understand  tho  whole  of 
the  elements  which  ouglit  to  enter  into  the  calculation,  previous 
to  actually  carrying  out  a  system  of  water-meadows,  is  generally 
much  beyond  the  education  of  those  who  practise  the  primitive 
methods  just  noticed. 

A  knowledge  of  the  retentive  or  porous  character  of  the  soils  to 
be  converted  into  irrigated  lands  is  one  essential ;  meteorology  is 
a  second,  as  from  it  must  bo  determined  the  quantity  of  water 
that  may  probably  be  obtained  at  different  seasons  of  the  year, 
and  also  whether  the  mineral  ingredients  of  the  water  will  be 
more  or  less  diffused  through  a  given  quantity  of  water.  Geology 
will  often  give  tho  observer  a  tolerably  fair  estimate  of  the  diarac- 
ter  of  the  water  intended  to  bo  employed  ;  whilst  chemistry  will 
s:ive  its  actual  composition  and  value  as  a  fertiliser.  In  many 
'^stances,  no  inconsidcrablo  mechanical  ingenuity  is  required  to 
•lake  a  small  quantity  of  water  servo  a  wide  space  of  land ;  on  the 
>ther  hand,  equal  skill  is  sometimes  needed  to  devise  overflows, 
ind  other  contrivances,  for  the  purpose  of  preventing  injury  being 
tn?n-'i  ijy  #iaiiiin«'i  ,p  tnf rcutp,  which,  it  allowed  to  accumulate, 
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might  causo  the  sudden  rapture  of  their  bounds,  and  occasion 
much  damage.  Having  these  things  in  view,  it  will  always  be 
well  for  parties  intending  to  form  water-meadows  to  call  in  the 
assistance  of  a  professional  person,  to  plan  and  superintend  their 
construction. 

The  general  practice  in  English  irrigation  is  to  laj  on  the 
water  in  October,  and  let  it  continue  to  flow  until  March,  when 
the  water  is  taken  off.  This  is  the  practice  followed  at  Killerton, 
by  which  means,  on  the  first  week  of  April,  the  grass  is  suflSiciently 
grown  to  be  cut — what,  at  this  period,  yields  as  much  as  would 
make  eight  seams  per  acre,  each  seam  weighing  3  cwt.  A  second 
cutting  is  obtained  in  June,  weighing  ten  seams,  from  which 
period  until  October  the  meadows  will  maintain  eight  sheep  per 
acre.  Mr  Turner  of  Barton  states  tliat  his  sheep  never  rot  on 
his  water-meadows,  if  the  sheep  are  not  allowed  tabite  close ;  but 
if  they  bite  close,  they  rot.  Heavy  as  the  above  produce  is,  it  by 
no  means  follows  that  a  still  greater  profit  could  not  be  obtained 
by  alternate  husbandry.  In  a  dry  climate,  I  believe  that  water- 
meadows  are  more  profitable  than  the  alternate  system  of  hus- 
bandry ;  but  in  wet  climates,  on  loams,  free-workmg  soils,  and 
gravels,  either  silicious  or  calcareous,  I  believe  the  profit  prepon- 
derates in  favour  of  arable  husbandrv.  With  store  of  swedes,  tur- 
nips, rape,  carrots,  cabbage,  &c.,  the  farmer  has  an  ample  pro- 
vision against  the  pinching  spring-time ;  and  it  ought  not  to  be 
forgotten  that,  although  the  water-meadows  produce  a  considerable 
amount  of  spring  food,  they  have  been  shut  up  from  stock  during 
the  whole  of  the  winter  season.  The  stock,  therefore,  that  has 
to  be  put  on  their  early  herbage  must  have  been  kept  on  some- 
thing else  during  the  winter — probably  turnips.  If,  however, 
the  farm  would  produce  swedes,  it  is  evident  tuat  two  or  three 
acres  extra  of  swedes  would  produce  an  amount  of  food  equal 
to  a  very  wide  space  covered  with  water-meadows;  for  it  is 
now  well  ascertained  that  swedes  can  be  stored  over  the  entire 
month  of  April,  and,  with  care,  into  the  middle  of  May.  On 
farms  formed  of  soils  and  placed  in  a  climate  favourable  to  the 
growth  of  swedes,  the  value  of  irric^ated  meadows  is  not  so  great 
as  on  others,  where,  owing  to  peculiarity  of  circumstances,  swedes 
cannot  be  grown.  In  mountiEiinous  districts,  where  numerous 
flocks  of  sheep  and  herds  of  homed  cattle  are  annually  reared, 
catch-water  meadows  will  frequently  be  found  exceedingly  advan- 
tageous as  sources  of  early  spring  food,  as  well  as  an  increased 
supply  of  winter  forage — matters  of  ^reat  importance  in  thinly- 
populated  districts,  where  little  arable  industry  exists ;  and,  in  fact, 
from  the  nature  of  the  surface,  where  little  can  be  carried  on.  The 
hilly  districts  under  notice  usually  possess  considerable  natural 
facilities  for  forming^  catch-water  meadows,  notwithstanding  the 
adverse  accompanying  circumstance  of  a  wet  climate.  WarmtU 
in  these  cases  nas,  no  doubt,  a  powerful  influence, 
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CEYLON. 
{Continued  from  page  489.) 

For  five  years  after  the  establishment  of  the  Britlah  dominion 
in  Ceylon  in  1815,  the  island  continued  in  a  state  of  constant 
turmoil.  The  Kandian  chiefs  were  so  rebellious  that  martial  law 
was  declared  in  the  Kandian  provinces,  and  there  was  no  want  d 
pretenders  to  the  throne,  among  whom  was  a  priest  of  Buddha, 
who  possessed  so  much  influence,  and  attracted  so  manj  followen, 
that  he  long  proved  rather  a  formidable  enemy  to  the  Britisb— 
the  unwholesome  climate  of  Kandy  proving  sadly  fatal  to  our 
soldiery.  At  len^h,  after  much  sacrifice  of  life  on  both  sides,  tbe 
rebellion  was  quelled,  and  its  chiefs  convicted  of  high  treason  and 
beheaded.  From  1820,  except  a  slight  conspiracy,  which  was 
frustrated  without  difficulty,  ^here  was  no  attempt  at  revolt,  until 
that  made  in  1848,  the  particulars  of  which  are  of  course  well 
known  to  our  readers. 

The  Hon.  Frederic  North,  first  Governor  of  Ceylon,  from  the 
time  of  his  arrival  in  the  island  in  1798  to  his  departure  in  1805, 
made  the  most  unwearied  exertions  for  the  amelioration  of  the 
condition  of  the  inhabitants.  He  established  the  first  Endish 
seminary  at  Colombo,  for  the  instruction  of  the  ignorant  and  naif- 
savage  natives.  He  put  an  end  to  torture  and  other  barbarous 
modes  of  punishment.  He  abolished  the  importation  of  slaves. 
He  found  the  island  a  scene  of  warfare ;  he  left  it  in  a  state  of 
comparative  tranquillity.  These  were  beginnings,  and  very 
important  beginnings  too,  in  the  work  of  civilisation.  But,  not- 
withstanding of  all  his  exertions,  we  find  that  in  1815,  when  the 
British  obtamed  full  possession  of  the  island,  no  improvement  had 
as  yet  been  made  of  its  immense  natural  capabilities.  Almost 
the  whole  of  the  interior  was  covered  by  dense  forests,  inhabited 
only  by  elephants,  cheetahs,  and  otlier  wild  animals.  Even  the 
maritime  parts,  altliough  they  had  been  for  centuries  under 
European  rule,  could  scarcely  be  called  more  civilised  than  the 
interior;  and  the  fortresses,  which  had  arisen  all  around  the  island, 
were  constantly  disturbed  and  threatened  by  a  system  of  perpetual 
predatory  warfare.  Koads,  it  is  true,  had  long  intersected  all  the 
European  settlements ;  but,  in  the  territories  of  the  native  princes, 
narrow  pathways  supplied  nearly  all  the  means  of  communication. 
Thirty-five  years  have  now  passed  away,  during  which  Ceylon 
may  be  said  to  have  spning  mto  existence ;  for,  althoagh  traces 

vere  still  to  be  seen  or  its  ^rmer  high  state  of  civilisation,  in  the 
ruins  of   the  magnificent   city  of  Anooradhapoora,  the  former 

capital  of  the  island,  and  other  smaller  towns,  in  the  vast  tanks, 

md  in  pieces  of  sculpture  showing  considerable  adyancement  in 

>T^.  civil'-p^'^^P  itself  had  been  nearly  obliterated. 
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One  vast  road  now  surrounds  the  whole  island,  and  numerous 
others  traverse  the  country  in  every  direction.  Bridges  have 
been  thrown  over  the  rivers,  and  many  facilities  given  for  the 
transit  of  merchandise  as  well  as  passengers.  Besides  the 
numerous  schools  maintained  by  the  various  Church  missions,  fifty 
have  been  established  by  Government,  amongst  which  the  most 
important  is  the  academy  of  Colombo.  A  supreme  court  was 
instituted,  as  well  as  a  legislative  council ;  scientific,  literary,  and 
agricultural  societies  have  been  formed — the  last  of  which  has  been 
of  great  service  to  the  island — as  such  societies,  when  managed 
with  judgment  and  enterprise,  must  be  to  every  country,  espe- 
cially to  new  ones.  They  for  some  years  published  a  journal 
containing  accounts  of  their  meetings.  They  also  gave  state- 
ments of  the  experience  of  planters  with  regard  to  the  latest  and 
best  modes  of  coffee  and  cocoa-nut  cultivation.  They  encouraged 
tlie  rearing  of  all  kinds  of  stock,  and  the  growth  of  vegetables, 
by  awarding  prizes  at  their  annual  show,  which  induced  many  to 
introduce  a  superior  breed  of  cattle  from  Southern  India,  as  well 
as  to  cultivate  in  the  hills  a  great  many  of  the  European  vege- 
tables. They  built  a  large  shed  in  Kanay,  for  the  accommodation 
of  the  Malabar  Coolies  on  their  arrival  from  India ;  they  laid 
petitions  before  Government  at  different  times  for  the  repair  of  the 
roads,  and  suggested  many  other  improvements.  They  also 
succeeded  in  persuading  Government  to  take  off  the  tax  which 
had  been  exacted  from  the  Coolies  when  travelling  to  and  from 
the  coast. 

It  was  under  the  able  administration  of  Sir  Edward  Barnes, 
who  was  governor  from  1824  to  1831,  that  the  great  road  from 
Colombo  to  Kandy  was  planned  and  completed — a  work  which  is 
said  to  have  impressed  the  natives  with  a  higher  idea  of  English 
ability  than  all  their  bloodshed  and  conquests.* 

During  the  administration  of  Sir  Colin  Campbell,  who  was 
sent  out  as  governor  in  1841,  much  progress  was  made  in  the 
improvement  of  the  colonv  generally,  and  many  beneficial  changea 
carried  out,  which  had  been  projected  by  Sir  Edward  Barnes. 
One  act  of  Sir  Colin's,  however,  has  been  much  canvassed,  and 
tlireatened,  for  a  time,  to  deprive  him,  with  a  certain  party,  of 
tliat  popularity  which  he  had  secured  to  himself  by  his  frank 
cordial  bearing,  and  his  never-failing  courtesy.  By  a  Grovemment 
minute,  he  prohibited  the  sale  of  crown-lands  under  twenty 
shillings  an  acre,  which  he  had  found  selling  at  five.  Many 
serv^ants  of  Government  had  been  purchasing  mese,  and  devoting 
their  time  to  the  cultivation  of  coffee  and  su^ar  estates,  to  the 
neglect  of  their  official  duties.  To  extinguish  3ii«  abuse  was  the 
resolute  determination  of  Sir  Colin  Campbell ;  and  this  he  would 

*  See  KHiOHtoii's  Histwry  of  Ceylon, 
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have  effected  after  the  same  manner  as  Lord  Ciive  had  formerly 
dealt  with  a  similar  abuse  in  India.  Owing  to  the  repreaentatioiu 
of  the  governor,  the  Home  Government  prohibited  all  their  civQ 
servants  from  holding  land  for  agricultural  purposes.  Thia  brought 
on  him  a  shower  of  obloquy  from  those  who  bj  these  means  were, 
as  they  thought,  in  process  of  amassing  large  fortunes.  But 
neither  censure  nor  vituperation  could  move  him  from  his  course— 
he  insisted  that  the  civil  servants  of  the  Crown  should  give  their 
undivided  attention  to  their  official  duties.  At  the  same  time,  he 
succeeded  in  having  their  salaries  increased,  in  pursuance  of  a 
scheme  which  had  been  for  some  time  in  contemplation — thus  in 
great  measure  doing  away  with  the  temptation  to  enrich  them- 
selves by  the  acquisition  of  land.  Circumstances,  however,  pre- 
vented the  enforcement  of  this  law,  for  justice  demanded  that  a 
certain  portion  of  time  should  be  grantea  them  for  the  disposal 
of  their  property.  Meanwhile,  prices  fell  so  low  that  an  exten- 
sion of  the  term  could  not  be  denied,  and,  in  the  end,  this  salutan* 
law,  if  not  form«ilIy  abrogated,  became  at  least  a  dead  letter ;  fcr 
even  although  the  representations  made  to  the  Home  Govemmcut, 
of  the  hardship  of  the  case,  had  not  met  with  a  favourable  heariug, 
the  unfortunate  holders  of  land  would  only  have  been  too  glad  to 
part  with  their  possessions,  even  at  an  immense  sacrifice ;  and 
new-comers  were  not  likely  to  need  the  strong  arm  of  the  law  to 
prevent  them  from  embarking  in  speculations,  the  unfortuuatt* 
issue  of  which  met  their  eyes  at  every  turn,  and  had  been  the 
cause  of  so  much  emban*assmcut  not  only  to  Government  officers, 
but  to  many  others  who,  from  injudicious  purchases,  want  of 
personal  superintendence,  and  the  intrusting  tlie  care  of  their 
estates  to  persons  who  proved  unworthy  of  their  confidence,  had 
been  many  of  them  almost,  and  not  a  few  altogether,  ruined. 

The  great  reduction  of  duties  in  1846  could  not  fail,  at  such  a 
time,  to  have  its  influence  in  filling  up  the  measure  of  alarm  and 
depression  which  had  already  spread  itself  over  the  whole  island, 
and  many  estates  which  had  been  formed  with  much  cost  ana 
labom*  were  parted  with  at  one  sixth  of  their  estimated  value,  and 
were  purchased  by  those  wary  speculators  who  are  always  ready 
to  avail  themselves  of  such  opportunities,  and  who,  by  entering  on 
their  properties  at  an  enormous  advantage,  are  not  likely  to  be 
seriously  aftected  cither  by  legislative  changes  or  by  the  usual 
fluctuations  of  trade.  Into  the  causes  of  these  fluctuations,  the  over- 
trading and  consequent  gluts  in  the  markets,  so  distressing  to 
emigrants  to  our  colonies,  especially  to  Australia,  it  is  not  our 
present  purpose  to  enter ;  but  the  subject  of  emigration  itself,  so 
interesting  to  agriculturists,  havuig  lately  been  discussed  in  con- 
nection with  Ceylon,  we  cannot  pass  it  over  here  without  directing 
'Jie  attention  of  our  readers  to  the  arguments  that  have  been 
Sr/-ncrht  ^on^nrd  *n  favour  of  the  scheme,  and  also  warning  tliera 
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against  being  led  away  by  a  too  favoiii*able  picture  of  its  offered 
advantages.  A  circular  issued  by  Mr  Baker,  one  of  two  brothers 
who  have  been  settled  for  some  years  as  agriculturists  at  Kewera 
Ellia,  presents  a  complete  scheme  of  emigration  from  this  country 
thither,  and  sets  forth,  in  a  somewhat  too  sanguine  manner,  what 
ho  considers  to  be  its  prospects  of  success. 

Newera  Ellia,  the  sanatorium  of  the  island  of  Ceylon,  was  first 
established  in  1828,  by  that  wise  and  enterprising  governor  Sir 
Edward  Barnes,  who  caused  storehouses  and  military  quarters  to 
be  erected  there.  The  place  had  been  visited  nine  years  before  by 
J)v  Davy,  who  at  once  perceived,  and  also  fully  explained,  the  ^eat 
advantages  that  might  be  derived  from  its  temperate  ana  healthful 
atmosphere  as  a  military  convalescent  station,  and  the  result  has 
entirely  justified  his  expectations.  A  great  saving  has  been  effected 
to  Government,  and  Newera  Ellia  is  now  regarded  as  the  Simla  of 
Ceylon.  When  the  station  was  established  in  1828,  there  were 
no  vestiges  of  former  occupation,  save  only  a  few  ruined  buildings, 
and  the  remains  of  an  ancient  temple.  It  is  situated  about  six 
thousand  feet  above  the  level  of  the  sea,  and  is  described  as  a  plain 
or  high  table-land — which  is  not  strictly  correct,  as  it  is  divided 
unequally  by  an  entire  chain  of  hills.  There  is  a  plentiful  supply 
of  water ;  and  during  the  rainy  season  the  noise  of  the  waterfalls, 
from  the  vast  volume  of  the  torrents  incessantly  rushing  down  from 
the  hills  above,  is  heard  from  the  distance  of  miles.  There  is 
limestone  also  in  abundance,  at  about  two  thousand  feet  below  the 
station  ;  and  it  is  said  to  have  been  in  pursuit  of  game,  which 
abounds  in  this  district  of  country,  that  a  party  of  our  officers, 
under  the  guidance  of  natives,  first  discovered  these  fine  plains. 
The  highest  mountain  in  Ceylon,  Pedro-talla-galla,  is  the  crowning 
point  in  the  bold  and  picturesaue  scenery  around,  its  sharp  peak 
rising  more  than  eight  thousand  feet  above  tlie  level  of  the  ocean. 
The  thermometer  rarely  rises  higher  than  65®  of  Fabr.,  and  occa- 
sionally falls  as  low  as  28°.  Snow  has  never  been  known  to  fall, 
but  ice  about  half  an  inch  thick  frequently  forms  during  the  night. 
Til  winter,  the  air  has  been  compared  to  a  fine  English  October ; 
and  in  summer,  as  may  be  supposed,  there  is  none  of  that  sense  of 
oppression  which  woufd  remind  the  dwellers  that  they  arc  not  only 
living  within  the  tropics,  but  only  seven  degrees  from  the  equator. 
A  church  has  been  erected,  as  well  as  houses  for  the  governor,  the 
bishop,  the  colonial  secretary,  and  other  Government  officials ;  and 
a  detachment  of  troops  is  always  stationed  there.  The  road  to  the 
station  was  a  work  of  great  labour,  and  many  difficulties  were 
encountered  in  its  formation,  especially  the  latter  part  of  it,  which 
is  not  only  steep,  but  also  intersects  a  mountain-pass,  from  the 
sides  of  which  large  masses  of  soil  and  stones  are  continually  rolling 
and  blocking  up  the  path — causing  constant  labour  to  keep  it  in 
repair.      The  mountains  around  are  covered  with  fine  wood,  and 
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many  residences  have  arisen  on  their  beautiful  slopes,  as  well  as  on 
the  plain  below — all  white- washed  and  cheerful  looking^,  presenting 
the  addition  of  chimneys,  so  strange  in  the  East,  and  so  strongly 
reminding  of  home ;  for  fires  morning  and  oveuing  are  not  odIj 
agreeable,  but  absolutely  necessary. 

This,  then,  is  the  place  to  which  Mr  Baker  would  now  direct  the 
attention  of  his  countrymen,  as  presenting  a  new  field  for  the 
enterprising  agriculturist,  propounding  a  system  of  emigration  on 
a  great  scale,  and  offering  peculiar  advantages  to  the  new  colonist. 
Ho  expatiates  on  the  difficulties  and  discouragements  that  settlen 
almost  invariably  meet  with  in  proceeding  to  Australia  or  America, 
'^  landing  in  a  wild  and  barren  country,  houseless  and  friendless, 
with  nothing  but  the  certainty  of  the  greatest  privations  before 
them  ;'^  and  suggests  a  system  by  which  comfortable  farms,  dwelling- 
houBcs,  and  all  the  requisite  buildings,  would  be  ready  for  the 
immediate  occupation  of  the  settler  on  landing.  The  soil  resembles 
that  of  Great  Britain,  varying  from  the  rich  brown  to  the  bladt 
loam  ;  and  that  it  is  higlily  favourable  to  the  growth  of  our  home 
crops  is  proved  by  the  circumstance  that  many  of  the  natives,  in 
whose  hands  all  the  farming  has  hitherto  been,  have  amassed  con- 
siderable sums  by  the  cultivation  of  potatoes,  turnips,  and  other 
European  vegetables.     Green  crops  of  all  kinds  have  thriven,  and 

E roved  highly  productive  ;  and  wheat,  barley,  oats,  beans,  and  pease 
ave  been  tried  successfully,  though  not  as  yet  very  extensively. 
When  it  shall  have  been  fully  established  that  all  these  European 
crops  can  be  raised  as  well  or  better  than  in  England,  as  the  pro- 
moters of  emigration  confidently  maintain,  the  saving  to  the  colony 
will  indeed  be  immense — many  of  these  necessaries  of  life  being,  up 
to  this  time,  imported  into  the  island  at  an  enormous  expense.  (H 
potatoes  alone,  Mr  Baker  says,  when  adducing  proofs  of  the  fine 

?[uality  of  the  soil,  that  the  natives,  even  with  their  crude  method  of 
arming,  have  been  able  to  produce  five  successive  crops  from  the 
same  land.  Ceylon  receives  all  its  supplies  of  flour  from  America 
and  Bombay,  and  yet,  when  the  experiment  of  raising  wheat  in 
the  island  has  been  made,  it  has  been  found  quite  superior  to  the 
seed  imported.  For  all  heavy  work,  the  draught  buffalo  has 
entirely  superseded  the  horse,  not  only  because  of  his  greater 
strength,  but  the  saving  in  food,  as  he  requires  nothing  else  than 

f)asture.  Mr  Baker  admits  that,  although  tiie  price  of  stock  is  very 
ow,  good  meat  is  almost  unknown  in  the  island,  the  animals  being 
sold  unfattcncd,  and  generally  slaughtered  without  discrimination. 
Were  attention  steadily  diri»cted  to  the  fattening  and  improving  of 
the  breeds,  there  can  be  little  doubt  that  the  result  would  be 
remunerative  to  the  farmer,  though  probably  not  to  the  extent 
that  Jlr  Baker  anticipates. 

\  friend  who  visited  Ncwcra  Ellia  in  June  last  writes  to  us 
sij><^  V   ftt  ^-^prl-  -"^miV'led  him  of  home,  as  there  were  numbers  of 
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discharged  soldiers  and  such  people  settled  there,  each  of  ^c'hom 
had  his  little  cottage,  and  patch  of  ground  planted  with  potatoes, 
cabbage,  &c. — vegetation  all  around  wearing  a  familiar  aspect, 
presenting  almost  all  the  fruits  and  vegetables  produced  and  con- 
sumed by  ourselves,  including  apple,  pear,  and  peach  trees ;  also  in 
flowers,  the  damask  and  pink  rose-trees,  violets,  sweet  pease,  and 
rhododendrons.  He  mentions  also  Mr  Baker  and  his  brother  as 
having  purchased  a  tract  of  land,  which  they  were  engaged  in 
farming  regularly  as  in  England,  adding  that  they  were  said 
already  to  have  laid  out  L.7000  upon  it,  and  yet  to  have  done 
very  little.  This  may  be  an  exaggeration ;  but  even  allowing 
that  a  far  smaller  sum  may  have  been  expended,  and  much  yet 
remaining  to  be  done,  we  feel  justified  in  warning  small  capita- 
lists to  pause  before  they  allow  themselves  to  be  led  away  by 
glowing  pictures  of  any  land,  however  fair  and  seemly.  There 
is  scarcely  any  case  in  which  the  work  of  emigration  and  settling 
in  a  new  colony  is  not  one  of  difficulty,  privation,  and  many 
discouragements  utterly  impossible  to  foresee ;  and  although  it 
would  be  useless  to  deny  that,  whether  entered  on  with  high  or 
moderate  expectations,  circumstances  may  occur,  and  changes 
may  arise  in  the  colony  itself,  even  between  the  emigrant's  leavmg 
home  and  arriving  at  the  place  of  his  destination,  which  may 
either  dash  his  hopes  at  the  outset,  or  throw  a  fortune  into  his 
empty  lap — for  such  are  the  strange  chances  that  run  through 
and  rule  all  things  in  what  is  called  3ie  lottery  of  life — still  no  one 
is  justified  in  not  making  use  of  every  means  of  inquiry  within 
his  power,  before  entering  on  changes  in  which,  even  after  every 
innuiry,  many  risks  are  involved. 

3lr  Baker  dwells  much  on  the  freedom  from  the  many  taxes 
which  are  so  heavy  a  burden  on  industry  at  home ;  but  the 
expense  of  hving,  on  the  other  hand,  must  go  far  to  balance  this 
advantage.  The  difficulty  of  procuring  regular  labour  also  has 
always  been  a  great  grievance  in  Ceylon,  entire  crops  having 
frequently  been  sacrificed  for  want  of  hands ;  and  this  is  an  evu 
which  no  amount  of  foresight  can  avert,  for  the  Coolies  often  take 
flight  in  large  bodies,  leaving  the  unfortunate  proprietors  in  the 
very  midst  of  reaping.  Or  when  the  case  is  not  so  bad,  and  labour 
only  scarce,  it  is  not  uncommon  to  see  an  estate  of  three  or  four 
hundred  acres  in  full  bearing,  with  only  twenty  or  thirty  Coolies 
on  it.  These  Coolies  come  from  the  Malabar  coast,  and  their 
periodical  visits  are  prompted  by  their  necessities  alone.  Thes€ 
are  so  small — their  principal  food  consisting  of  rice,  and  three-half- 
pence a-day  being  sufficient  for  their  support — ^that  they  are  soon 
enabled,  by  earning  a  small  sum,  to  return  to  their  families — which 
thev  do  suddenly,  and  without  notice,  and  renew  their  visits  only 
when  this  sum  is  expended.  The  Cingalese  also,  who  would  seem 
by  all  accounts  to  be  as  lazy  as  the  Irish  and  the  Highlanders, 
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are  as  detenniued  Dot  to  work  so  long  as  they  have  a  morBd  to 
eat ;  and  as  this  can  be  procured  with  scarcely  any  ezerti<Hi,  thdr 
assistance  cannot  be  taken  into  account  at  all  in  the  matter  of 
labour.  To  obviate  this  difficulty,  Mr  Baker  proposes  that  fimn- 
servants  should  be  sent  out  from  this  conntry ;  and  he  has  himself 
engaged  a  considerable  number  of  both  sexes  with  the  view  of 
employing  them  in  farm  labour  on  his  property.  He  has  ahOy 
in  pursuance  of  his  scheme,  supplied  himself  with  all  sorts  of 
farming  implements  from  England — thus  showing  his  own  sinoem 
desire  to  exemplify,  and  fully  carry  out,  the  system  he  so  eaniestly 
recommends  to  others.  Settlers  in  this  temperate  region  wonU 
be  thus  rendered  entirely  Independent  of  Coolie  labour ;  for  the 
British  farm-servant  can  work  at  all  hours  of  the  day;  and  it 
being  part  of  the  scheme,  that  they  should  be  accompanied  by 
their  families,  there  is,  therefore,  no  risk  of  their  takmg  flight 
after  the  manner  of  the  Coolies.  The  first  expense,  however,  of 
takine  out  farm-servants  from  England — ^many  of  them  with  wives 
and  families — must  be  very  great,  and  calls  for  the  serious  atten* 
tion  of  intending  emigrants. 

In  1843,  Mr  Bennet,  in  his  valuable  work  on  Ceylon,  expresses 
his  astonishment  that,  amon^  the  many  schemes  for  emigration 
that  have  attracted  the  attention  of  the  British  public,  none  of  tbr 
speculative  individuals  who  had  been  so  prominent  in  such  plans 
of  public  utility  had  ever  thoue^ht  of  suggesting  the  formation  of 
a  company  of  moderate  capitalists  for  establishing  themselves  in 
Ceylon ;    and,   although   the   climate    generally  is    advene   to- 
European  labourers,  he  says  there  are  ^^  numerous  places  of  great 
extent,"  where  thejr  might  bo  advantaffcously  located.     But  with 
the  view  of  preventing  the  chance  of  their  being  misled,  either  by 
hearsay  or  by  the  glowing  accounts  of  doubtful  publications,  he 
proposes  as  a  preliminary  measure  that  a  deputation  of  compe- 
tent individuals  should  proceed  to  Ceylon,  at  the  expense  of  the 
Company,  for  the  investigation  of  the  climate  and  capabilities  of 
the  island,  on  the  understanding  that  no  ulterior  measures  were 
to  be  entered  into  but  on  the  official  report  of  the  committee. 
Such  is  the  scheme,  put  Into  shape,  and  entering  fiilly  into  details,. 
which  Mr  Baker  now  proposes  should  be  carried  out ;  bnt  no  steps, 
as  far  as  we  have  been  able  to  leai*n,  have  as  yet  been  taken> 
towards  its  fulfilment.     Mr  Bonnet,  however,  is  much  less  san- 
guine in  his  anticipations,  and  administers  more  in  the  way  of 
warning,  than  Mr  Baker,  using  a  degree  of  caution,  when  treating, 
of  so  important  a  subject,  which  we  feel  it  impossible  to  attribute* 
altogctlier  to  the  different  times  at  which  they  wrote,  or  to  any 
development  which  may  have  taken  place  in  the  capabilities  of 
he  island.     Bcnnet  denounces  as  ^'  criminal  and  delusive  '^  the 
lolding  out  of  even  the  slightest  prospect  of  success  to  any  other 
ban  pose^Jfsors  of  moderate  capital ;  and  if  what  we  have  heard  of 
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Mr  Baker's  outlay  be  anything  like  correct,  we  should  say  that 
rather  an  immoderate  capital  was  needed  to  insure  the  success 
of  the  settler.  Mr  Sirr  also,  in  his  recent  work,  and  from  the 
most  recent  experience  and  observation,  in  commenting  on  Mr 
Baker^s  scheme,  when  giving  him  full  credit  for  integrity,  and  the 
laudable  nature  of  his  enterprise,  makes  use  of  the  most  cautious 
language,  and  warns  every  one  not  to  look  for  fortunes  audi 
luxuries,  but  only  for  ^^  some  comfort  and  an  honest  livelihood.^ 
We  repeat  that  we  have  no  desire  whatever  to  discourage  emi- 
gration, but  think,  on  the  contrary,  that,  were  it  entered  into  on  a 
large  scale,  it  would  be  a  great  blessing  to  this  country,  and  that 
Mr  Baker's  scheme  is  highly  deserving  of  attention,  and  himself 
of  thanks,  for  the  trouble  he  has  taken  in  bringing  it  before  the 
public.  We  only  maintain  that  all  such  schemes  should  be 
thoroughly  sifted,  and  the  evidence  on  both  sides  weighed,  before 
putting  capital,  however  moderate,  to  the  hazard. 

Before  leaving  the  subject  of  emigration,  it  is  of  importance  our 
readers  should  be  made  aware  that  there  is  one  class  of  workmen 
much  needed  in  Ceylon,  and  who  would  be  sure  to  better  their 
condition.  These  are  skilled  artisans,  such  as  carpenters,  smiths^ 
and  mill-wrights — but  especially  the  last.  They  would  be  sure  to 
earn  more  than  double  the  wages  they  receive  in  this  country — the 
more  skilful  among  them,  we  believe  we  do  not  overstate  the 
thing  when  we  say  much  more  than  double.  Then  they  have  the 
advantage  of  being  able  to  work  in-doors,  an  advantage  which  is 
denied  to  the  labourer,  and  which  renders  emigration  out  of  tho 
question  for  persons  of  that  class,  except  to  such  temperate  regions 
as  that  of  Ncwera  Ellia. 

We  have  lately  been  told  that  Mr  Baker  is  now  directing  his 
attention  to  dairy  produce  and  the  breeding  of  stock,  more  than 
to  the  raising  of  European  crops;  and  that,  whether  from  misman*^ 
agement  on  his  part,  or  from  the  indifierent  character  of  the 
English  labourers  taken  out  by  him,  many  of  them  have  left  his 
property  and  sought  employment  elsewhere.  Excepting  at  the 
small  island  of  Delft,  near  Jafiha,  cheese  has  never  been  made  in 
Ceylon,  and  what  is  imported  is  sold  at  the  enormous  rate  of  2s.  a 

Eound.  Butter  sells  for  2s.  6d.  a  pound,  and  sometimes  even  rises  as^ 
igh  as  4s.  Hams  and  bacon  have  never  been  cured  to  any 
extent,  in  spite  of  the  plentiful  supply  and  moderate  price  of  pigs, 
and  are  generally  sold  as  high  as  2s.  a  pound.  Should  Mr  Baker, 
tlierefore, succeed  in  producingthose  articles  atNewera  Elliaequalto 
the  English,  it  is  quite  evident  the  prices  would  be  remunerative  to 
the  farmer.  With  regard  to  the  successive  crops  of  potatoes — ^which 
are  ready  to  dig,  Mr  Baker  says,  three  montns  after  the  planting 
of  the  sets,  and  one  of  which  has  often  been  known  to  yield  fifty 
potatoes — we  cannot  see  how  these  can  be  produced  without  man- 
ure, of  which  he  makes  no  mention.    But  probably,  having  grass-^ 
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land  on  his  farm,  he  left  this  to  be  implied.  The  potatoes  grown 
at  Newera  EUia  are  of  a  superior  quality,  and  sold,  when  Hr 
Baker's  circular  was  written,  at  28s.  a  cwt. ;  but  they  have  since 
been  offered  in  the  Colombo  market  at  20s.,  and  even  as  low  as 
18s. ;  and  it  must  not  be  forgotten  that  the  consumption  ia  entirely 
confined  to  the  European  population,  the  natives  being  content 
with  their  own  yams,  which  may  be  had  almost  for  the  lifting. 
Poultry,  both  there  and  throughout  the  island,  is  plentiful  and 
cheap,  fowls  being  sold  at  6s.  and  7s.  a  dozen— ducks,  &c.,  in  pro- 
portion. But  here,  as  well  as  with  other  stock,  the  price  of  &t^ 
tening  must  always  be  taken  into  account,  whic^  materially  adds 
to  the  first  cost.  Of*  animal  food,  the  best  to  be  had  is  porK,  and 
quite  moderate  in  price;  beef,  though  cheap,  is  tough  and  lean; 
and  mutton,  when  to  be  had  in  the  markets,  has  hitherto  been  so 
exorbitant  in  price,  being  sold  as  high  as  2s.  a  ponnd,  that  resi- 
dents have  been  in  the  habit  of  clubbing  together  for  the  purchase 
and  feeding  of  sheep — which  did  not,  however,  reduce  the  expense 
to  anything  like  a  moderate  rate.  Now,  however,  excellent  sheep. 
which  are  brought  from  Southern  India,  may  be  had  for  78. ;  ana 
if  fed  for  a  mouth  or  two  on  pasture,  with  now  and  then  a  handfol 
of  grain — which  is  extremely  fattening — the  mutton  is  as  fine  as  any 
that  can  be  had  in  this  country,  and  quite  moderate  in  price  when 
cut  up  and  divided  among  three  or  four  neighbours*  When 
mutton  was  so  high  in  price,  the  fiesh  of  young  kids  came  into 
constant  use  as  a  substitute,  and  was  found  to  be  such  delicious 
eating  that  it  is  not  unlikely  it  will  still  keep  its  place  as  a  staple 
article  of  food,  especially  as  it  only  costs  6a.  or  7d.  a  pound.  It 
cannot  be  denied  that,  on  tlie  whole,  the  expense  of  living  in 
Ceylon  is  very  considerable,  partly  from  masters  being  at  the 
meix^y  of  the  appoo,  or  head-servant,  who  goes  to  the  store  to 
purchase  whatever  may  be  needed  for  daily  consumption,  and  on 
whose  honesty  there  is  no  check,  prices  being  regulated  by  supply 
and  demand ;  and  also  from  the  usual  grievance  of  the  £!ast — ^the 
enormous  profits  charged  on  all  imports ;  which  grievance  would 
be  greatly  modified,  if  not  done  away  with,  were  Mr  Baker's 
scheme,  of  tlie  success  of  which  we  are  not  over-sanguine,  to  be 
entered  into  on  anything  like  an  extensive  scale. 

Although  the  number  of  domestic  servants  kept  by  each  estab- 
lishment is  not  so  great  as  in  India,  or  the  wages  so  high,  still  the 
expense  is  a  heavy  one  compared  with  that  of  a  moderate  house- 
hold in  Europe  ;  and  the  duties,  after  all,  are  not  so  well  performed 
as  they  are  in  England,  by  two  or  three  women  servants.  In  the 
jungle,  and  especially  in  remote  districts,  wages  are  much  higher 
than  in  the  towns,  the  appoo,  or  head-servant,  receiving  80s.  a 
nonth ;  and  even  this  is  a  great  reduction,  for  a  few  yean  ago 
£2  were  quite  common.  The  cook  is  always  paid  at  the  same  rate. 
.^ftr-^o"*6^  -)Prff»nnJnop  the  same  oflices  in  Inaia  only  receive  20s. 
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The  horse-keeper  in  the  jungle  has  from  20s.  to  228.  6d.;  and  there 
is  a  horse-keeper,  as  well  as  a  grass-cutter,  for  each  horse — the 
latter  receiving  about  4s.  6d.  Then  there  is  a  water-carrier,  a 
house-servant,  and  a  table-servant — the  last  two  being  paid  at  the 
rate  of  15s.  to  the  latter,  and  10s.  to  the  former. 

Bachelors,  when  economically  disposed,  can  do  with  three,  and 
even  sometimes  with  two  servants ;  but  we  speak  of  estabHshments 
where  there  are  ladies  and  children,  and  where,  besides  those 
already  enumerated,  there  is  a  native  female  attendant,  who 
receives  about  15s.  a  month.  There  are  no  assessed  taxes,  and 
house-rent  is  comparatively  moderate ;  but  at  Kandy,  where  every- 
thing is  dearer  than  in  Colombo,  rents  are  in  some  parts  higher 
than  in  England ;  and  at  Newera  Ellia,  where  every  article  of 
food  is  exorbitantly  dear,  and  houses  sometimes  not  to  be  had  at 
all,  rents  are  as  high  as  at  a  fashionable  watering-place  in  Eng- 
land in  the  height  of  the  season.* 

Another  proposition  which  has  been  under  discussion  for  years, 
and  which  is  of  the  utmost  importance  to  Ceylon,  both  in  an  agri- 
cultural and  a  general  point  of  view,  is  the  restoration  of  the 
tanks ;  and  this,  we  are  glad  to  say,  has  not  only  met  with  full 
consideration,  but  will,  we  hope,  soon  be  in  process  of  completion. 
Among  the  advantages  possessed  by  Ceylon,  over  many  other 
countries,  is  a  most  plentiful  supply  both  of  river  and  spring  water, 
and  these  chiefly  of  the  purest  description.  That  the  ancient 
inhabitants  of  the  island  knew  well  how  to  make  use  of  the  best 
means  for  securing  a  constant  and  plentiful  supply  of  water,  and 
that  they  were  fully  alive  to  the  benefit  of  irrigation,  is  proved  by 
the  immense  tanks  and  lakes  constructed  by  them,  the  ruins  of 
which  indicate  a  highly  populous  country,  and  point  to  a  bygone 
time  of  almost  incredible  civilisation  and  prosperity.  Cingalese 
historians  affirm  that  there  were  at  one  time  more  than  200,000 
artificial  tanks  in  Ceylon,  one  of  which,  called  the  Giant's  tank,  is 
said  by  them  to  be  the  work  of  the  giants ;  and  seventeen  others, 
together  with  a  canal,  by  means  of  which  20,000  paddy-fields 
were  fonned,  and  dedicated  to  one  of  their  temples,  they  declare 
to  have  been  the  work  of  one  of  their  kings  m  the  year  275, 
while  the  ancient  capital  of  Anooradhapoora  was  yet  in  all  its 
glory.  Such  is  the  manner  in  which  these  historians  deal  with 
hundreds  of  thousands,  in  an  island  the  circumference  of  which  is 
scarcely  900  miles !  The  most  ancient  of  these  tanks  are  Kan- 
delle  and  Minere,  in  the  eastern  province,  and  Cattockare,  or  the 
Giant's  tank,  near  Mantotte,  in  tne  northern.  Kandelle  is  fifteen 
miles  in  circumference,  and  its  embankment  rests  at  one  extremity 
on  solid  rock,  and  on  an  artificial  mound  of  earth  at  the  other. 
Minere  is  twenty  miles  in  circumference,  surrounded  by  marshy 

*  See  SiRR*8  Cejflon  and  the  CtugcUeH. 
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lands,  where  rice  might  be  veiy  extensively  cultivated.  Cattockaie 
lies  in  a  large  tract  of  very  low  land,  and  of  its  immense  extent 
some  idea  may  be  foimed  by  the  fact  of  whole  villages  having 
been  reared  within  the  tanh^  the  inhabitants  of  which  have  irrigated 
their  paddy-fields  by  constructing  smaller  tanks  for  this  purpose. 
As  far  back  as  the  berinning  of  this  century,  the  restoration  of  this 
immense  tank  was  under  consideration  ;  ana  the  colonial  engineer 
of  the  period  gave  in  a  report  on  the  subject,  in  which  he  esti- 
mated the  expense  at  £25,000,  and  reckoned  that  the  work  of 
restoration  would  occupy  three  years.  But  if  it  be  true  what  the 
natives  afiirm,  that  the  tank  would  be  sufficiently  supplied  by  the 
water  of  the  rivulets  which  flow  into  Cattockare,  witnont  the  aid 
of  the  river,  the  cost  would  be  much  smaller  than  that  laid  down 
in  the  engineer's  estimate ;  and,  of  course,  a  much  shorter  time 
would  be  occupied  in  the  work. 

In  the  immediate  vicinity  of  the  Giant^s  tank  there  is  a  wide 
tract  of  country  lying  unproductive,  which  is  capable  of  being 
converted  into  paddy-fields,  if  the  means  of  artificial  irrigation 
were  at  hand ;  and  it  has  been  estimated  that,  by  the  repair  of  this 
tank  alone,  land  capable  of  producing  150,000  bags  of  rice 
annually  would  be  laid  under  im^ation.  Ihe  subject  of  the 
renewal  of  the  tanks  has  been  under  tne  consideration  of  many  suc- 
cessive Governors — amongst  others,  of  Sir  Robert  Brownrigg,  Sir 
Kobert  Horton,  and  Mr  Stewart  M^Kenzie,  all  of  whom  agreed  b 
the  opinion  that  it  should  be  a  Government  undertaking;  and 
those  wlio  were  appointed  to  examine  into  its  details,  concorred  in 
the  conclusion  that  the  expenditure  incurred  would  be  repayed, 
and  more  than  repayed,  by  the  increased  revenue.  To  render 
Ceylon  independent  of  other  countries  for  rice,  tlie  staple  food  of 
such  an  immense  number  of  its  population  can  only  be  secured  by 
such  a  system  of  irrigation  as  would  be  obtained  by  the  restoration 
of  the  tanks.  The  rice  consumed  is  great  part  of  it  imported ; 
but  it  has  been  reckoned  that  sufficient  might  do  grown,  not  only 
for  home  consumption,  but  also  large  quantities  exported.  It  has 
been  proposed  that  the  Hindoos,  who  are  a  very  superior  race  to 
the  Cingalese,  and  much  more  industrious  in  their  habits,  should 
be  induced  to  settle  in  Ceylon,  and  receive  grants  of  land  for  a 
certain  number  of  years,  paymg  a  rate  on  those  deriving  benefit 
from  the  repaired  tanks,  the  extension  of  their  term  being  made 
proportionate  to  the  increase  of  agriculture,  by  which  means 
Government  might  secure  the  cultivation  of  the  greater  part  of 
the  country  by  Hindoo  settlers.  The  sanguine,  speculative  nature 
of  the  Hindoos,  which  is  shown  wherever  they  receive  correspond- 
'ng  encouragement,  has  been  ur^ed  in  favour  of  the  plan ;  and 
ilso  the  beneficial  results  of  offenng  liberal  conditions  of  settle- 
nent,  which  would  follow  both  to  Government  and  the  colony 
;«>«orplly-     Bu*  't  I's  plain  enough  that  if  the  tanks  were  restorea, 
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or  evcu  seen  to  be  in  process  of  restoration,  no  great  amount  of 
persuasion  would  be  necessary  to  induce  settlers,  whether  Hindoo^ 
or  others,  to  avail  themselves  of  such  an  obvious  advantage. 
Government  reports  had  been  made  on  this  matter  from  time  to 
time,  but  still  no  steps  were  taken  till  the  late  Colonial  Secretary, 
Sir  J.  Emerson  Tenuent,  collected  these,  and  revived  the  scheme ; 
and  an  act  has  now  been  passed  for  the  making  and  repairing  of 
roads,  and  including  the  restoration  of  the  taiiks ;  and  it  is  this 
act  about  which  such  a  storm  was  raised,  and  so  much  said  as  to 
the  renewal  of  compulsory  labour — tlie  ignorant  natives  eoncluding 
tliat  it  was  nothing  else  than  the  renewal  of  the  Kaja-Karia,  which 
liad  been  abolished  in  1832. 

By  the  old  law  of  Kaja-Karia,  the  natives  had  been  reduced 
to  the  condition  of  serfs,  and  were  required  to  give  labour  of  an 
unlimited  kind.  They  might  be  taken  from  their  harvest,  and 
sent  to  the  most  remote  parts  of  the  island ;  they  were  compelled 
to  work  for  Government  at  every  description  of  labour;  their 
cliiefs  and  headmen  were  to  be  exempt,  and  it  was  by  them  they 
were  to  be  driven.  These  headmen  too  often  abused  that  power, 
over  which  it  was  so  difficult  to  exercise  a  check ;  they  frequently 
called  out  for  labour  more  than  double  the  men  required,  and 
exacted  bribes  for  the  privilege  of  exemption.  By  the  new  law 
their  labour  was  limited  to  six  days,  and  it  was  not  to  be  required 
till  after  their  harvest ;  they  were  to  work  only  in  the  construction 
of  roads,  and  the  repairing  of  tanks,  and  that  in  their  own  neigh- 
bourhood, and  for  the  improvement  of  their  lands  and  villages ; 
and  they  were  to  elect  then*  own  district  committees  for  the  regu- 
lation of  the  labour.  Every  male  in  the  island,  from  eighteen  to 
fifty-five  years  of  age,  except  the  Governor,  (the  Buddhist  priests 
also,  after  much  discussion,  were  exempted,)  was  included  m  this 
ordinance,  and  was  to  give  either  six  days'  work  or  pay  three 
shillings.  This  enactment  has  been  regarded  with  much  suspicion 
in  many  quarters.  Colonel  Forbes,  amongst  others,  considers  it 
as  a  covert  manner  of  introducing  new  taxation,  and  otherwise 
burdening  the  poor  natives,  and  asks,  ^^  If  it  is  competent  to  the 
legislature  of  Ceylon  to  cause  every  man  to  serve  for  a  week,  why 
may  they  not  increase  it  to  ten?"  But  this  and  other  acts  of  the 
late  Government  have  been  under  consideration  of  a  committee  of 
the  House  of  Commons,  and  have,  we  trust,  been  candidly  and 
disjiassionately  judged  of.  For  our  own  part,  we  feel  strongly 
inclined  to  pronounce  in  favour  of  the  oroinance,  for  aught  yet 
seen,  and  cannot  perceive  how  it  diflFers,  in  any  essential  particu- 
lar, from  our  own  Statute  Labour.  If  there  be  penalties  and 
punishments  attached  to  its  infringement,  these  are  not  greater 
than  are  absolutely  needed ;  for  every  one  who  has  been  in  the 
East,  or  who  has  any  experience  of  Eastern  affairs,  can  bear  testi- 
mony to  the  impossibihty  of  keeping  the  native  pofhilation  in 
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subjection  without  such  penalties;  and  that,  if  we  owe  onr  dominion 
in  great  measure  to  the  confidence  the  natives  have  alwavs  placed 
in  British  integrity,  we  owe  it  quite  as  much  to  the  enforcement 
of  a  rigid  system  of  discipline,  which  has  never  been   relaxed 
without  producing  evil  and  threatening  consequences.     All  the 
groat  roads,  and  many  other  improvements  in  Ceylon,  have  been 
made  under  compulsory  labour ;  and  it  is  difficult  to  see  how  they 
could  be  otherwise  effected.     Much  has  been  done,  and   manj 
roads  made ;  but  still  there  are  districts  from  which  the  produce  » 
with  great  difficulty  conveyed,  either  to  the  towns  nearest  them, 
or  to  the  sea-ports  for  exportation — not  absolutely  for  want  of 
roads  for  their  transit,  but  from  the  extreme  badness  of  these — 
from  which  cause  much  deterioration  takes  place  of  coffee  and 
other  produce,  owing  to  delay,  damp,  and  rain.     The  bandy,  or 
native  cart,  often  gets  imbedded  in  the  mud  up  to  the  axle-tree, 
and  the  drivers  are  obliged  to  unload  and  lay  tneir  burden  on  the 
road-side,   till  they  drag  the  bandy  out  of  the  slongh,  during 
which  operation  torrents  of  rain  arc  probably  falling.     It  must  be 
confessed,  however,  that  is  no  easy  matter  to  keep  roads  in  order 
during  the  south-west  monsoon.     The  present  ordinance  proposes 
to  meet  this  evil,  and  we  cannot  but  wish  it  all  success,  seeing  it 
is  of  such  high  importance  to  the  agriculturist,  and  especially  as 
it  includes  the  restoration  of  the  tanks — a  measure  whicn  has  been 
proposed  for  nearly  half  a  century,  and  yet  been  allowed  to  slumber 
on,  in  spite  of  the  recommendation  of  nearly  every  writer  on  the 
history,  aspect,  and  capabilities  of  the  island,  the  representations 
of  governors,  and  the  reports  of  engineers,  as  well  as  its  own 
advantages,  we  should  have  thought  evident  to  all. 

The  soils  of  Ceylon  are  quite  in  a  natural  state,  and  only 
contain  between  one  and  three  per  cent  of  vegetable  substance, 
which  has  been  attributed  to  the  rapid  decomposition  caused  by  a 
high  degree  of  temperature  and  heavy  rains.  Quartz  is  the 
largest,  and  often  almost  the  sole  ingredient  in  the  soils,  which 
seem  to  have  originated  from  decomposed  granite  rock,  day 
stone,  or  gneiss.  The  dark-brown  loam  is  formed  from  gneiss 
and  decomposed  granite;  and  the  reddish  loam  is  formed  from 
the  clay  stone,  or  tlie  cabooc  stone ;  and  it  is  from  these  soils 
that  the  most  abundant  crops  are  produced.  It  is  in  those  which 
contain  the  largest  proportion  of  quartz  that  inferior  crops  are 
found  to  be  produced.  The  productive  quality  of  the  reddish- 
brown  loam  has  been  attributed  to  its  property  of  retuning 
moisture  for  a  very  long  time. 

The  natives  have  hitherto  conducted  their  agriculture  on  the 
^cry  simplest  principles,  the  cultivation  being  confined  by  them  to 
wo  descriptions  alone — those  of  the  wet  and  the  dry.  The  dry 
*ystem  is  only  adopted  by  the  poorest  classes,  who  cultivate  on 
hou  ^^Wonas — or  {rounds  overgrown  with  underwood — Indian  coin 
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and  a  coarse  species  of  rice.  ^^^J  be^n  by  catting  down  the 
jungle,  fencing  in  the  part  intended  ror  cultivation,  and  consuming 
the  wood  which  has  not  been  needed  for  that  purpose;  they  then 
turn  up  the  ground  and  sow  it.  No  further  trouble  is  taken, 
except  occasional  weeding,  until  the  tiipe  of  harvest.  In  these 
grounds  crops  do  not  grow  a  second  year,  because  the  underwood, 
which  lias  never  been  fully  extirpatea,  soon  springs  up  again  into 
a  plentiful  crop.  This  species  of  cultivation,  however,  is  very 
inconsiderable  compared  with  the  wet,  which  is  pursued  by  the 
natives  in  every  locality  in  the  island  Where  a  sufficiently  plentiful 
supply  of  water  can  be  commanded  for  the  culture  of  the  paddy  in 
all  its  successive  stages.  The  cultivation  of  this  species  of  gram  is 
carried  up  the  sides  of  the  hills  in  the  form  of  terraces,  as  it  is  in 
China ;  and  the  appearance  of  the  grain  itself  is  not  unlike  that  of 
wheat.  It  is  frequently  to  be  seen  in  adjoining  fields  in  all  its 
various  stages,  from  that  which  is  but  newly  sown  to  the  reaping 
and  treading  out  by  buffaloes.  The  great  advantage  wnich 
would  be  gained  by  the  colony,  were  the  tanks  and  lakes  to  be 
removed,  is  apparent  from  this  circumstance  alone,  that  two  or 
three  crops  may  be  grown  annually  in  the  same  field  where  the 
farmer  has  a  sufficient  supply  of  water  at  command  ;  but  only  one 
when  he  is  dependent  on  the  rainy  season  alone.  In  the  hilly 
districts,  there  is  a  mode  usually  adopted  of  making  an  elevation 
in  the  centre  of  the  paddy-field,  round  which  is  extended  a  terrace 
lower  in  height,  and  so  on — each  one  descending  as  it  approaches 
the  bottom  of  the  artificial  mound.  All  the  level  spaces  are  kept 
constantly  supplied  with  water,  and  are  separated  from  the  terraces 
underneath  by  mud  walls,  in  which  perforations  are  made  to  allow 
the  water  to  irrigate  the  lower  terraces.  In  the  flat  country, 
embankments  are  raised  all  around  the  paddy-fields,  which  are 
flooded  with  water  nearly  three  inches  deep ;  and  after  being 
saturated,  they  are  ploughed  while  still  under  water,  and  the 
ground  is  trodden  out  by  buffaloes  until  it  is  fairly  worked  into 
mud.  The  water  is  then  drawn  off,  and  the  paddy  seed  thrown 
over  the  muddy  surface ;  whenever  it  has  taken  root,  the  openings 
in  the  embankments  out  of  which  the  water  had  been  drawn  off 
are  again  closed,  and  the  field  reflooded.  When  the  paddy  has 
risen  to  the  height  of  about  three  inches,  it  is  carefully  weeded : 
but  the  field  is  kept  under  water  till  the  paddy  is  nearly  ripe,  ana 
when  reaped  is  at  once  taken  to  the  thrashing-floor,  and  trodden 
out  on  a  hard  floor  made  to  suit  the  purpose  by  beating  the  clay. 

Before  the  treading  work  is  begun,  however,  a  mystic  rite  is 
performed  by  the  owner  of  the  paddy,  and  an  incantation  made, 
witli  the  view  of  preserving  the  grain  from  the  influence  of  evil 
spirits.  Three  circles,  one  within  the  other^  are  described  by  the 
owner  on  the  centre  of  the  floor,  by  scattermg  the  ashes  of  wood 
from  a  large  leaf;  and  eadi  of  the  circles  is  eijually  quartered  by 
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a  cross.  IIo  thou  lays  some  paddy  straw  witliin  the  inmost  circle, 
and  places  a  few  pieces  of  auartz  and  a  piece  of  Kohomba-trce 
thereon,  and  covers  the  whole  over  with  paddy  straw ;  he  then 
walks  three  times  round  the  mystic  fi^i*e.  and  stoppings  at  one  of 
the  ends,  salaams  three  times  with  upliftea  hands,  and  finally  lies 
for  a  time  prostrate  on  the  earth  repeating  incantations. '  Bis  riung 
Is  the  signal  that  the  ceremony  is  ended,  and  the  work  then  begim 
of  treadmg  out  the  com.* 

There  are  no  less  than  eleven  kinds  of  paddy  (rice  in  the  husk) 
cultivated  in  the  low  grouiMs,  some  of  them  requiring  four  months 
to  come  to  maturity,  and  these  are  generally  sown  in  3Iarch; 
others  three  months,  and  they  are  sown  in  Juno.     One  kind  must 
remain  in  the  ground  as  long  as  five  months;  while  another,  reared 
in  very  low  gi'ounds,  comes  to  maturity  in  two.     The  growth 
depends  so  eutii'ely  upon  irrigation,  that  the  seasons  for  sowing, 
which  vary  according  to  the  district  and  kinds  to  be  sown,  must 
be  chosen  when  the  streams  are  full,  or  when  a  sufficient  supply  of 
moisture  during  the  period  of  growth  is  insured  by  a  continuance 
of  rain,  either  in  the  locality  itself  or  in  the  heights  where  the 
streams  rise.     The  lands  used  for  this  lowland  cultivation  can  be 
sown  from  season  to  season ;  but  tlie  hill  paddy,  of  which  there  are 
also  many  kinds,  will  only  grow  on  a  soil  which  has  for  many 
years  been  midisturbed ;  and  partly  from  its  being  so  exhausting  a 
crop,  partly  from  the  poorness  of  the  land,  each  crop  requires  newly 
cleared  land,  and  is  never  sown  oftener  than  once  a-year.    Any 
deficiency  of  re(]|uisitc  moisture  produces  a  total  fiuluro  of  the 
crops,  and  no  artificial  manure  is  ever  made  use  of,  the  natnral  soil 
being  assisted  only  by  the  ashes  of  the  wood  fires.     It  has  been 
reckoned  that,  in  the  cultivation  of  hill  paddy,  the  labour  of  two 
men  will  produce  sufficient  for  the  maintenance  of  three  persons ; 
whereas  in  the  low  grounds  the  labour  of  one  man  will  support 
three,  and  often  more. 

Paddy  laud  is  the  only  land  in  Ceylon  subject  to  taxation,  and 
this  is  levied  in  a  twofold  manner — ^by  a  tax  on  all  lands  cultivated 
with  rice  and  fine  grain  ;  and  an  import  duty  of  7d.  a  bushel  on 
rice  imported  from  the  Indian  coast,  and  3d.  on  paddy.  This  high 
tax  on  the  import  was  fixed  by  Sir  Edward  Barnes  with  a  view  to 
the  encouragement  of  native  cultivation,  the  growth  of  rice  having 
diminished  year  by  year ;  but  the  hoped-for  effect  did  not  follow, 
and  Sir  Edward  docs  not  seem  to  have  ascribed  its  failure  to  what 
seems  to  us  the  great  cause — the  ruined  state  of  the  tanks,  and 
the  consequent  want  of  sufficient  means  of  irrigation.  The  assess- 
ment— which  on  some  lands  amounts  to  one-fourth  or  one-fifth  of 
the  produce,  and  on  others  to  onlv  one-tenth  or  one-fourteenth — is 
levied,  according  to  retums  maae  by  Government  assessors,  who 

*  For  a  detailed  account  of  this  and  other  such  ceremonies^  aa  weU  as  of  the 
aitn^  "•^'1  appearance  of  the  paddy-fields,  see  Sirr's  Ceylwn  and  the  Ongnhn. 
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calculate  the  probable  value  of  the  crop  with  reference  to  soil,  time 
of  harvest,  and  appearauce  of  the  mm.  This  ^ves  rise,  as  may 
be  supposed,  to  many  devices  for  deceiving  the  headmen  and  the 
Government  servants,  who,  in  their  turn,  have  recourse  to  all  sorts 
of  extortion  and  vexatious  interference.  It  has  been  proposed  by 
Sir  J.  Emerson  Tennent  to  abolish  this  tax,  and  substitute  one  on 
land  of  2s.  9d.  an  acre;  but  this  has  met  with  some  opposition,  and 
is  still  under  consideration. 

The  plough  used  in  Ceylon  is  of  the  most  simple  nature,  and  is 
in  most  instances  held  by  one  man  only,  who  guides  the  oxen  or 
buffaloes  with  a  goad,  urging  them  on  occasionally  with  his  voice. 
Mr  Sirr  thus  describes  it — "  The  share  and  single  upright  handle 
are  made  out  of  a  curved  piece  of  timber ;  ^e  single  handle  is 
surmounted  with  a  cross-tree ;  a  pole  is  fastened  into  a  mortice  with 
a  wedge,  at  the  curve  between  tne  handle  and  share,  while  a  yoke 
is  attached  by  coir  cords  to  a  pair  of  buffaloes  or  oxen.''  A  large 
hoe  of  the  most  imwieldy  description,  but  which  is  used  by  the 
natives  in  the  most  skilful  manner,  is  often  employed  by  them  as  a 
substitute  for  the  plough.  After  ploughing  the  ground  they  do 
not  make  use  of  a  harrow,  but  of  a  board  with  a  pole,  to  which 
buffaloes  or  oxen  are  yoked,  with  the  driver  sitting  upon  them. 
When  preparing  the  land  for  paddy  seed,  a  strange  sort  of  imple- 
ment, somewhat  like  a  rake  without  teeth,  is  used.  The  imple- 
ments used  in  the  jungle,  the  hook,  axe,  &c.,  are  not  at  all  unlike 
those  used  by  ourselves  for  forest  work.  Knox,  in  the  middle  of 
the  seventeenth  century,  bears  testimony  to  the  expertness  of  the 
Cingalese  in  reaping.  He  says — "  At  reaping  they  are  excellent 
good,  just  after  tne  English  manner."  But,  after  minutely  describ- 
ing the  Oriental  custom  of  treading  out  the  grain  from  the  husk, 
he  designates  it  ^^  as  a  far  quicker  and  easier  way  than  thrashing,'' 
— a  conclusion,  we  suspect,  which  must  have  been  disputed  in  his 
own  time  almost  as  much  as  in  ours. 

Of  the  native  productions  of  Ceylon,  the  most  remarkable,  and 
one  we  believe  to  be  found  nowhere  else,  is  the  lemon-grass,  or  the 
Andropogon  schoenanthuSj  which  may  be  seen  covering  almost  all  the 
Kandlan  hills,  and  is  the  best  possible  pasture  for  cattle — at  least 
as  long  as  it  is  young.  This  species  of  grass  is  very  hard,  and 
grows  to  the  height  of  seven  feet,  and  sometimes  higher,  ana  has 
a  strong  but  extremely  pleasant  acid  taste.  It  derives  its  name  from 
having,  when  crushed,  an  odour  like  that  of  the  lemon,  so  strong 
that  after  a  time  it  becomes  quite  heavy  and  sidcening,  although 
grateful  and  refreshing  at  first.  It  covers  the  hills  in  patches — 
those,  at  least,  that  are  not  overgrown  withjungle  and  underwood — 
and  is  to  be  found  nowhere  but  in  the  Kandian  dbtrict.  Spon- 
taneous Ignition  frequently  takes  place,  and  the  appearance  of  the 
burning  grass  Is  described  as  most  magnificent,  forming  one  of  the 
great   attractions  for  travellers  from   Kandy  to  Newera  EUiaj 
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many  of  whom  stop  at  Gampola,  a  few  miles  from  Kaxkdjf  in  liha 
near  neighbourhooa  of  which  rises  the  monntain  of  Ambniawe,  cm 
whose  slopes,  in  the  wet  season,  the  grand  spectacle  of  the  con- 
flagration is  to  be  seen.  Flames  burst  forth  from  spot  to  i^t  till 
thej  unite  and  become  a  miffhtj  conflagration,  wnicfa  goes  on 
rapidly  against  the  wind,  the  long  grass  bending  by  the  foree  of 
the  wind  towards  the  flames.  When  the  conflagration  is  at  iti 
height  it  throws  a  wild  lurid  li^ht  around,  and  a  growling  hollow 
sound  is  heard  at  an  immense  distance.  When  it  haa  by  degrees 
subsided,  volumes  of  dense  smoke  roll  upwards,  senmng  fortk 
millions  of  sparks,  which,  falling  on  whatever  grass  may  be  remain- 
ing, frequently  cause  a  second  conflagration  to  arise.  A  few  dajs 
after,  from  the  midst  of  this  parched  and  blackened,  and  apptr- 
ently  dead  ground,  lovely  young  green  shoots  begin  to  arise — for 
the  roots  of  this  extraordinary  grass  have  not  even  been  injured, 
far  less  destroyed,  by  the  fire ;  and  in  a  very  short  time  the  whole 
brow  of  the  mountain  is  again  overspread  with  tufis  of  beantifbl 
green  waving  grass. 

There  is  much  else  that  is  curious  in  the  vegetable  world  of 
Ceylon,  on  which  we  may  still  hereafter  slightly  touch.  In  our  next 
Number  we  propose  giving  an  account  of  the  culture  of  ooffiW| 
cinnamon,  the  cocoa  nut,  &c.,  closing  here  for  the  present. 


LEGISLATIVE  MEASURES  OF  THE  SESSION  OF  1850,  RELATIVE  TO 
AGRICyLTURAL  AFFAIRS  AND  RURAL  IMPROVEMENT. 

{Concluded  from  p.  £4L) 
LOCAL    TURNPIKE     ACTS. 

Glasgow  and  ShotU  Road  Improrement  Act. — Thia  act  (cap.  13) 
was  passed  '^  for  improving  the  Glasgow  and  Shotts  Turnpike 
Boads.^  The  preamble  clause,  after  reciting  the  titles  of  tnree 
previously  existing  statutes,  viz. — the  Glasgow  and  Shotts  Road 
Act,  1847 ;  the  2d  of  William  IV.  for  amending  the  laws  con- 
cerning Turnpike  Roads  in  Scotland;  and  the  Lands  Clauses  Con- 
solidation (Scotland^  Act,  1845;  proceeds  testate,  that  "it would 
be  attended  with  public  advantage  and  convenience,  if  the  trustees 
appointed  bv  the  first-recited  act  were  authorised  to  improve  a 

{portion  of  the  turnpike  road  under  their  management,  leading 
rom  Glasgow  towards  Edinburgh,  in  and  near  the  village  w 
Camlachie,  by  altering  the  levels  and  width  of  the  said  road,  and 
making  a  new  piece  of  road,  and  also  to  improve  and  alter  the 
levels  of  another  portion  of  the  said  road  in  the  parish  of  BoUiwell.*' 
To  effect  these  objects  is  the  design  of  the  present  act.  Accord- 
ingly, in  the  third  clause  we  find  that  plans  and  sections  descrip 
tive  of  the  lines  and  levels  of  the  proposed  improvements,  be^ 
fogether  with  books  of  reference  to  the  same,  containing  the  names 
^'^  the  owuArs,  lessees,  and  occupiers  of  the  lands  through  which 
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the  improvements  are  intended  to  be  made,  have  been  deposited 
in  the  offices  of  the  sheriff-clerk  at  Glasgow  and  Hamilton,  there 
to  remain  for  public  inspection  and  perusal ;  one  shilling  to  be 
paid  for  the  perusal,  and  sixpence  for  every  one  hundred  words  of 
copies  or  extracts.  The  works  to  be  executed  are  thus  specified 
in  the  fourth  clause :  — 

And  be  it  enacted,  that  it  shall  belawfalfor  the  said  trustees  to  improre  ther 
turnpike  road  under  their  management,  leading  from  Glasgow  towards  F^dinhurgh, 
by  Camlacbie,  Parkhead,  and  Shotts  Hirst,  by  altering  the  leyels  and  width  of  the 
said  existing  road,  and  making  a  new  piece  of  road  between  East  John  Street,  in 
the  burgh  of  Glasgow,  and  the  east  boundary  of  the  Eastern  Cemetery,  in  the  Barony 
parish  of  Glasgow  ;  and  also  to  improve  another  portion  of  the  said  turnpike  road, 
and  alter  the  levels  thereof,  between  the  bridge  over  the  Wishaw  and  Coltness 
Railway  at  the  Holy  town  station,  and  the  avenue  leading  to  the  Mansion-house  of 
Woodhall  in  the  parish  of  Bothwell,  in  the  lines  and  through  the  lands  delineated  on 
the  said  plans  and  described  in  the  said  books  of  reference,  and  according  to  the 
levels  defined  on  the  said  sections,  together  with  snch  footpaths,  bridges,  embank- 
ments, retaining  waUs,  ditches,  drains,  fences,  and  other  necessary  works  npon  or 
near  thereto  as  may  be  thought  requisite,  and  for  the  purposes  aforesaid  to  enter 
upon  and  take  possession  of  the  said  lands,  subject  always  to  the  conditions  and 
restrictions  contained  in  the  said  Lands  Clauses  Consolidation  Act. 

The  next  clause  empowers  the  trustees  to  deviate  from  the  plans 
and  sections  to  any  extent  not  exceeding  five  feet,  (provided  such 
deviation  shall  not  extend  into  any  lands  not  described  in  the  books 
of  reference,)  without  the  written  consent  of  the  person  through 
whose  lands  such  deviation  shall  be  proposed  to  be  made,  unless 
the  name  of  such  person  shall  have  been  omitted  by  mistake.  All 
lands  authorised  to  be  purchased  by  the  trustees  are  to  be  paid  for 
within  three  years  from  the  passing  of  this  act ;  failing  which,  the 
powers  contained  in  this  ana  the  Lands  Clauses  Consolidation  Act 
are  to  be  void,  unless  with  the  consent  of  the  owners  and  occupiers 
of  such  lands  respectively.  The  portions  of  road  authorised  to  be 
made  are  to  form  part  of  the  Glasgow  and  Shotts  turnpike  roads. 
The  expense  of  obtaining  this  act,  and  all  other  expenses  incident 
thereto,  are  to  be  defrayed  by  the  trustees  "out  of  the  tolls  author- 
ised to  be  levied  by  tne  said  first-recited  act  and  this  act.''  In 
citing  this  act  in  legal  instruments,  it  will  be  sufficient  to  use  the 
expression,  "  The  Glasgow  and  Shotts  Road  Improvement  Act, 
1850.^' 

Cromford  and  Netehaven  Turnpike  Road  Continuation  Act, — lii 
the  6th  of  Greo.  IV.,  an  act  was  passed  to  amend  the  road  from  the 
market-place  in  Cromford  to  the  guide-post  on  Honton  Moor,  and 
two  branch  roads  to  Newhaven  House  and  WirKsworth,  all  in 
Derbyshire.  Under  this  act,  it  appears,  divers  sums  of  money 
were  borrowed  on  the  credit  of  the  tolls,  amounting  in  the  aggre- 
gate to  £4181,  which,  together  with  a  large  amount  of  interest 
thereon,  are  still  owing.  The  intent  of  the  act  passed  last  session 
is  to  continue  the  former  act  for  a  further  period,  and  to  amend  the 
same  ;  and  accordingly  enacts  that  the  act  of  Geo.  lY.  shall  con- 
tinue for  the  term  of  twenty-one  years  from  the  passing  of  this 
act,  or  until  the  said  debt  of  £4181  shall  be  fally  paid  on,  which*. 
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ever  shall  first  happen  ;  existing  arrears  of  interest  on  the  debt  to 
be  extinguished  from  the  passing  of  this  act — viz.  July  29, 1850. 
All  monies  received  by  the  trustees,  from  and  after  the  Ist  of 
January  1851,  to  be  applied  as  follows  : — Firstly,  in  dischargiug 
the  expenses  of  obtaining  this  act,  and  the  salaries  of  the  surveyor 
and  otiicr  officers ;  Secondly,  as  to  one-sixth  of  such  monies,  to  the 
improving  and  keepin<^  in  repair  the  said  roads,  according  to  a  rate- 
able proportion  per  mile  ;  Thirdly,  in  paying  the  interest  upon  the 
debt  of  £4181,  at  the  rate  of  3  per  cent  per  annum  ;  Fourtnly,  as 
to  the  residue  of  such  monies,  to  the  reducing  and  paying  off  the 
said  debt.  When  a  surplus  sum  of  £200  snail  accumulate,  the 
trustees  are  empowered  to  apply  the  same,  as  far  as  it  will  go,  in 
payment  of  such  sum  as  shall  be  agreed  to  be  accepted  by  anj 
creditor  as  the  smallest  composition  in  satisfaction  of  his  share; 
public  notice  of  such  intended  application  to  be  made  twenty-ODO 
days  previous  to  the  31st  of  December  in  each  year.  By  the  8th 
clause,  the  trustees  are  prohibited  from  borrowing  any  further  sam 
of  money  in  addition  to  the  monies  which  they  have  already  bo^ 
rowed.  From  and  after  the  1st  of  January  1851,  no  greater  toll 
than  eightpence  to  be  demanded  ''  for  every  horse  or  other  beast 
drawing  any  waggon,  cart,  wain,  or  other  suchlike  carrii^e,  upon 
two  or  more  wheels,  the  fellies  of  which  are  of  less  breadth  tnan 
4^  inches.''^  The  next  clause  releases  the  trustees  from  the  obli- 
gation, imposed  by  a  former  act,  to  maintain  the  Pike  Hall  road, 
leading  from  Nottingham  to  Newhaven,  (by  reason  of  the  greatly 
altered  state  of  the  traffic,  &;c.,)  or  to  pay  the  wonted  sum  of  £60 
a-year  to  the  trustees  of  the  Nottingham  and  Newhaven  road ;  the 
trustees  under  this  act  to  be  precluded  from  henceforth  receiving 
any  tolls  in  respect  of  the  said  Pike  Hall  road.  In  citing  this  act 
in  legal  instruments,  it  will  be  sufficient  to  use  the  expression, 
"  The  Cromford  and  Newhaven  Turnpike  Road  Continuation  Act, 
1850.'*'* 

REGISTRATION  OF  LANDS  IN  IRELAND. 

An  act  (cap.  72)  was  passed  last  session  *'  to  amend  the  laws  for 
the  registration  of  assurances  of  lands  in  Ireland.^  The  laws 
which  this  act  is  intended  to  amend,  had  their  origin  in  certain 
statutes  passed  in  the  Irish  parliament  in  the  reigns  of  Anne, 
Geo.  I.,  11.,  III.,  and  subsequently  in  the  imperial  parliament,  in 
those  of  William  IV.  and  Victoria,  relative  to  the  public  registering 
of  deeds,  conveyances,  and  wills  that  should  be  made,  of  any 

*  The  remaining  Turnpike  Road  Acts,  amended  and  continued  last  Beodon,  oon* 
sisting  of  the  Ganstang  and  Hoiring  Syke  Turnpike  Road  Act,  Rochdale  and  Buy 
Hirnpike  Rood  Act,  lleronsyko  and  Eaniont  Bridge  Turnpike  Road  Aot,  UlvenUme, 
Millthorpo,  and  Lancaster  Turnpike  Head  Act,  Tewkesbury  Severn  Bridge  and 
toads  Extension  Act,  Birmingham  and  Pershore  Turnpike  Continuation  Act,  Cray- 
Ion  and  lloigato  Turnpike  lioad  Act,  and  the  McrioDothshire  Turnpike  Roeds  Acta 
JO  so  very  similar  in  import,  that  reference  to  them  by  name  is  here  oonndered  ■ 
"'*****'""*  nc*«ce  '^f  their  respective  ckdms. — Kditob. 
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honours,  manors,  lands,  tenements,  and  hereditaments  ;  and  by  the 
act  of  William  IV.,  an  alphabetical  index  of  the  names  of  persons 
affected  by  memorials,  to  be  called  the  "  Index  of  Names,*^  was 
required  to  be  made  and  kept  in  a  manner  specified  in  that  act. 
In  the  preamble  to  the  act  of  last  session,  it  is  stated  to  be  expe- 
dient, for  the  more  convenient  registering  of  instruments  affecting 
lands  in  Ireland,  that,  in  future,  indexes  should  be  formed  with 
reference  to  the  general  survey  of  Ireland  made  under  the  direction 
of  the  Board  of  Ordnance.  The  2d  clause  thus  indicates  the  form 
in  which  the  Indexes  are  to  be  kept. 

And  be  it  enacted,  that  it  shaU  be  l&wfal  for  the  commisaionen  of  her  Majesty's 
Treasury  to  authorise  and  direct  to  be  made  for  each  county  and  city  being  a  county 
of  itself,  and  for  each  town  which  it  may  seem  to  the  said  commissioners  expedient 
to  index  apart  fVom  the  county  in  which  it  is  situate,  a  land  index,  in  such  form  as 
they  shall  approve,  so  as  to  show  in  every  such  index  appropriated  to  a  county,  th% 
baronies,  townlands,  denominations,  and  sub-denominations,  and  other  divisions  of 
land  within  such  county  ;  and  in  each  index  appropriated  to  a  city  or  town,  the 
parishes  and  streets,  denomiuAtions^  and  divisions  of  land  within  such  city  or  town, 
having  references  in  every  such  index  from  the  several  townlands,  denominations, 
Bub -denominations,  streets,  and  divisions,  to  the  maps  to  be  used  for  the  purposes  of 
this  act  ;  and  it  shall  be  lawful  for  the  said  commissioners  to  caose  to  be  inserted  in 
such  respective  land  indexes,  or  to  give  directions  for  the  insertion  therein, from  time 
to  time,  of  the  names  or  short  descriptions  of  the  manors  and  incorporeal  hereditu* 
ments  which  cannot  be  conveniently  indexed  vnth  reference  to  maps  within  the 
respective  baronies,  parishes,  and  other  divisions  of  land  in  every  such  county,  city, 
and  town  respectively  ;  and  every  such  land  index  shall  be  deposited  in  the  said 
Register  Office,  and  shall  be  a  land  index  to  be  used  for  the  purposes  of  this  act 

When  the  maps  and  land  indexes  to  be  used  are  completed,  three 
months'  notice  to  be  given  in  the  Dublin  Gazette  of  the  commence- 
ment of  registration.  No  memorial  of  any  assurance  executed 
after  the  commencement  of  registration,  by  which  any  lands  may 
be  affected  at  law  or  in  equity,  to  be  registered ;  but  all  such 
assurances  may  be  registered  by  depositing  an  original,  and  making 
the  proper  entries.  In  addition  to  the  land  indexes,  an  index  to 
be  called  "  The  Index  of  Titles  "  is  to  be  kept  for  all  Ireland.  By 
the  7th  clause  it  is  enacted,  that  decrees  in  equity  creating, 
declaring,  transferring,  foreclosing,  or  determining  interests  m 
land  ;  and  also  decrees  in  equity Tby  which  any  sucn  decree  shall 
be  varied  or  reversed ;  and  orders  of  exchange,  partition,  or  division 
and  allotment  made  by  the  Incumbered  Estates  Commissioners,  are 
to  be  considered  assurances ;  and  every  civil  bill  decree  is  also  to 
be  deemed  an  assurance  affecting  the  lauds  of  which  the  possession 
is  thereby  decreed.*  Every  private  act  of  parliament  passed  after 
the  commencement  of  registration,  by  which  any  lands  in  Ireland 
are  affected,  is  to  be  considered  an  assurance.  Affidavit  of  owner- 
ship made  under  the  I3th  and  1 4th  of  Victoria  (cap.  29)  also  to 
be  an  assurance.  In  cases  where,  by  a  public  act,  any  lands  are 
vested  upon  the  payment  of  money,  &c.,  a  memorandum  of  the 
payment  or  other  act  may  be  registered  ;  but  not  to  extend  to  the 
vesting  of  the  estate  of  a  bankrupt  or  insolvent.  Equitable 
mortgage  by  deposit  of  deeds,  may  oe  registered  by  depositing  a 
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inemorandum  ;  and  also  liens  by  reason  of  nonpayment  of  parchu^ 
money,  with  such  particulars  by  the  vendor  as  are  sumcient  to 
identify  the  same,  and  containing  likewise  a  description  of  the 
lands,  and  expressing  the  amount  of  the  money  for  which  a  lien  is 
jclaimed.     Wnore  lands  have  not  been  registered,  power  is  given  to 
any  person  claiming  under  assurance  to  compel   the  registntion 
thereof  by  application  to  a  judge.      Assurances  authorised  to  be 
registered,  and  not  having  been  so,  to  be  void  as  against  purehasen 
under  any  subsequent  assurance  duly  registered.   Persons  interested 
under  uses  or  trusts  affecting  any  estate  or  interest  in  lands  in 
Ireland,  vested  under  a  registered  assurance,  may  enter  an  inhibi- 
tion against  alienation.      Protection  by  legal  estate  and  tackins, 
not  to  be  allowed,  except  as  against  any  estate  or  interest  whidi 
may  have  existed  prior  to  the  commencement  of  registration.    An 
assurance  which  would  have  the  effect  of  merging  any  interest^  not 
to  have  such  effect  as  against  a  subsequent  purcnaser  of  sach 
interest,  unless  an  entry  oe  made  to  lead  such  purchaser  to  the 
assurance.   Searches  of  the  indexes  to  be  permitted,  and  inspectioiu 
of  deposited  documents  allowed.     Transfers  and  other  assurances 
relating  to  shares  in  public  companies  or  private  works,  not  to  be 
affected  by  reason  of  non-registration  under  the  provisions  of  this 
act.     The  Treasury  to  fix  the  amount  of  fees  to  be  taken  under  this 
act. — [There  are  also  two  other  objects  contemplated  by  this  act, 
not  necessary  to  be  detailed  in  this  place  :  these  refer  to  the  pro- 
viding of  an  '^  Index  to  Wills  and  Administrations,"  and  an 
^'  Index  to  Bankrupts  and  Insolvents  ;  ^  both  which  are  also  to  be 
kept  in  the  Register  Office.] 

MARKETS  AND  FAIRS. 

Sunday  Fairs  and  Markets, — In  the  27th  of  Henry  VI.  (1448) 
an  act  was  passed  relative  to  ''certain  days  whereon  fairs  and  markets 
ought  not  to  be  kept,''  and  wherein  it  was  provided  that  all  fairs 
and  markets  on  certain  principal  feasts  therein  mentioned,  including 
also  *'  Sundays  "  and  "  Good  Friday,"  should  cease,  "  the  four 
Sundays  in  harvest  excepted."  The  purport  of  the  short  act 
passed  last  session  (cap.  23)  is  to  "repeal"  such  exception,  the 
original  act  to  be  construed  as  if  the  exception  had  not  been  in- 
serted therein. 

Wakefield  B(»*ouffh  Market  (Amendment)  Act. — This  act  fcap.8) 
furnishes  additional  powers  to  the  Wakefield  Borough  Market 
Company,  in  conjunction  with  the  provisions  of  an  act  passed  in 
184^7.  tn  the  preamble  clause  of  the  present  act,  the  Company  are 
authorised  to  take  "  certain  other  lands  "  for  constructing  thereon 
a  market-place,  and  to  make  certain  roads,  streets,  or  approaches 
to  the  same,  and  to  alter  and  enlarge  a  certain  road  called  Vicarage 
^^anc  :  also  a  street  leading  from  Northgate  to  Goody  Bower,  and 
\  road  or  passage  called  Goody  Bower.  The  2d  clause  repeals  so 
""cb  of  t'»e  former  act  as  authorised  the  company  to  porcmse  by 
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compulsion  the  lands  and  buildings  described  in  schedale  A  of  that 
act,  such  repeal,  however,  not  to  divest  the  company  of  any  lands 
actually  purchased  by  them,  nor  to  affect  contracts  for  the  purchase 
of  lands  (if  any)  which  may  have  been  entered  into  prior  to  the 
passing  of  this  act.  The  next  clause  notifies  that  a  ptan  showing 
the  lauds  upon  which  it  is  proposed  by  the  company  to  construct  a 
market-place,  and  other  buildings,  together  with  a  book  of  reference 
to  such  plan,  containing  the  names  of  the  owners  and  lessees,  and 
of  the  occupiers  of  such  lands,  has  been  deposited  with  the  clerk  of 
the  peace  of  the  West  Hiding  of  the  county.  The  4th  and  two 
subsequent  clauses  empower  the  Company  to  make  roads,  streets, 
or  approaches  between  certain  places  in  the  borough  of  Wakefield, 
(the  particular  localities  being  indicated,)  such  approaches  and 
alterations  to  be  made  conformable  to  the  depositea  plan ;  powei[, 
however,  is  given  to  deviate,  to  a  certain  extent,  from  the  line,  site, 
or  levels  defined  on  the  said  plan.  The  9th  clause  protects  the 
Company  against  being  compelled  to  purchase  any  property  which 
shall  be  wholly  situate  beyond  the  limits  of  deviation  described. 
The  proposed  market-place  to  be  completed  with  five  years  after 
the  passing  of  this  act,  (17th  May  1850.)  The  13th  clause  refers 
to  the  rights  pertaining  to  the  governors  of  the  Free  Grammar 
School  at  WaKefield,  and  is  as  follows  : — 

And  be  it  enacted,  that  nothing  in  this  act  contained  shaU  be  oonfltnied  to  prereiit 
t)ie  governors  of  the  Free  Grammar  School  of  Qaeen  Elizabeth,  at  Wakefield,  who  are 
also  trustees  of  other  pablic  charities  and  institutions  there,  ttom  using,  letting,  or 
occupying  any  of  their  lands  for  the  sale  of  cattle  weekly,  as  heretofore  ;  and  the  said 
Borough  Market  Company  shall  not  use  any  of  their  lands  as  a  market  Ibr  the  sale  of 
homed  cattle,  sheep,  and  pigs,  except  an  Fridays,  and  the  Thursday  before  eitluDr 
Good  Friday  or  Christmas  Day,  (when  Christmas  Day  shall  &11  on  a  Friday,)  and 
except  also  at  the  two  great  fairs,  so  long  as  the  said  goTemors  and  trustees  shall 
continue  to  provide  sufficient  accommodation  for  that  purpose  :  provided  always,  that 
so  long  as  proper  accommodation  shall  be  provided,  either  by  the  said  govemort  and 
trustees,  or  by  the  said  Company,  no  horaed  cattle,  sheep,  or  pigs  shall  be  espoeed  for 
sale  in  the  open  streets. 

In  citing  this  act  in  legal  instmments,  it  will  suffice  to  describe 
it  as  «'  The  Wakefield  Borough  Market  (Amendment)  Act,  1850.'' 

Eeadtng  Cattle  Market  Act — This  (cap.  42)  is  entitled  **  An  act 
for  providing,  regulating,  and  maintaining  a  Cattle  Market  in  the 
borough  of  Keadmg,  in  the  eeunty  of  Berks,  and  for  constructing 
a  convenient  Market  Place  therein.''  The  preamble  clause  com* 
nionces  by  a  reference  to  the  charter  of  incorporation,  granted  in 
the  2d  of  Elizabeth,  by  which  the  mayor  and  burgesses  of  the 
borough  of  Reading,  and  their  successors,  were  privileged  for  ever 
to  hold  a  market  on  every  Saturday^  and  also  four  marts  or  fairs 
to  be  holden  annually  in  a  place  called  the  Forbui^,  within  the 
limits  of  the  said  borough  ;  such  fairs  to  be  successively  kept  on 
the  feasts  of  St  Philip  and  St  James,  St  James,  St  Matthew,  and 
the  Purification  of  the  Virgin  Mary,  and  "on  the  eve  and  morrow 
of  the  same  feasts,"  toj^ether  with  a  Ck>urt  of  Piepowder  to  the  said 
market  and  fairs.    The  clause  then  proeeeda  to  state,  that  the 
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places  "where  the  cattle  market  is  held  are  unfit  for  the  wants  of 
the  borough  of  Keading,  and  that  it  would  be  of  great  benefit  tt 
the  said  borough  and  neighbourhood  if  a  market  place  for  the  sale 
of  cattle  and  live  stock,  norses,  sheep,  lambs,  and  pigs,  were  pro- 
vided within  the  borough,  and  the  same  in  future  to  be  hela  on 
Tuesday  (instead  of  Saturday)  in  every  week,  subject  to  proper 
regulations  for  the  conduct  and  management  of  the  same,     nitk 
a  view  to  the  eSectuallv  carrying  out  of  these  objects,  it  is  enacted 
by  this  act  that  certain  individuals,  (named  in  the  6th  claiue,) 
*^  and   all   other   persons   and   corporations  who    have   already 
subscribed,   or  shall  hereafter  subscribe,   to  the   undertaking, 
shall  be  united  into  a  company,  by  the  name  of  *^  The  Reading 
Cattle  Market  Company  ^^  and  as  a  body  corporate  shall  havt 
power  to  purchase  and  hold  lands  conformably  to  the  provisions  of 
this  act.     The  capital  of  the  said  Company,  in  the  first  instance, 
to  be  ^3000,  which  may  be  further  increased  to  £5000,  by  the 
issue  of  new  shares  at  the  discretion  of  the  directors.    The  number 
of  shares  into  which  the  original  plan  is  to  be  divided  are  to  be 
limited  to  six  hundred,  and  that  of  the  increased  capital  to  foor 
hundred ;  the  amount  of  each  share  to  be  <f  5.     The  amount  of 
any  call  not  to  exceed  ^2  per  share,  and  two  months  to  intervene 
between   any  two  successive  calls.     The  Company  are  further 
empowered  to  borrow,  from  time  to  time,  on  mortgage  of  the  rates, 
stallages,  rents,  and  tolls,  any  sums  of  money  thev  may  deem 
necessary— Hsonditionally,  however,  that  the  sums  so  borrowed  and 
owing  at  any  one  time  shall  not  exceed  in  the  whole  one-third  of 
the  subscribed  capital  of  the  Company ;  nor  is  any  money  to  be 
borrowed  until  the  whole  of  the  capital  of  £3000  shall  have  been 
subscribed  for,  and  one-half  thereof  paid  up.     The  number  of 
directors  of  the  Company  to  be  limited  to  twelve,  witli  power  to 
reduce  the  same  to  not  less  than  nine.     Three  directors  to  form  a 

Juorum,  and  a  like  number  to  go  out  annuallv  by  rotation.  The 
rst  ordinary  meeting  of  the  Company  to  be  held  within  six  months 
after  the  passing  /of  this  act,  (July  15,  1850.)  The  ISth  clause 
refers  to  the  construction  of  the  new  market  place,  ^^with  all 
necessary  buildings  and  works,  approaches  and  conveniences 
thereto,  for  the  exposure  and  sale  of  cattle  and  live  stock  usually 
sold  in  cattle  markets."*^  The  property  selected  for  the  site  of  the 
proposed  market  place  is  thus  described  in  a  schedule  appended  to 
the  act: — '^  A  piece  of  meadow  land  3  acres,  2  roods,  16  poles* 
called  the  Cricket  Ground ;  a  shed  and  garden,  33  poles ;  a  piece 
of  meadow  land,  2  acres,  1  rood,  16  poles,  adjoining  the  Cncket 
Ground;  a  small  piece  of  void  land,  and  the  I?ound."  The  next 
clause  enacts,  that  after  the  opening  of  the  new  market  place,  any 
person  (except  an  auctioneer  selling  in  any  place  other  than  tlie 
'^nblic  streets)  who  shall  expose  for  sale,  except  on  his  own  pre- 
jijses,  any  cattle,  horses,  sheep,  &c.,  subject  to  tlie  tolls  authorised 
^^  t»M^  act.  t"  bfl  liable  to  a  penalty  of  forty  shillings.     By  the 
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21st  clause  it  is  enacted,  that  the  day  on  which  the  cattle  market 
shall  be  held  shall  be  Tuesday  in  eacn  week,  or  such  other  day  as 
the  company  shall  fix  under  the  '*  Markets  and  Fairs  Clauses 
Act,  1847;'"  provided  that  such  new  day  be  subject  to  the 
approval  of  the  court  of  Quarter  Sessions  ;  the  hour  for  opening 
the  market  to  be  not  later  than  nine  in  the  forenoon,  and  for  closing 
not  later  than  three  in  the  afternoon.  The  next  clause  enacts, 
that  if  at  any  time  the  said  new  market  place  shall  be  found  not 
sufficiently  capacious,  the  Company  are  empowered  to  enlarge  the 
same  from  time  to  time  as  occasion  may  require.  The  23d  clause 
refers  to  an  arrangement  entered  into  between  the  Corporation  of 
the  Borough  of  Reading  and  the  Cattle  Market  Company,  by  which 
the  latter  are  to  pay  to  the  former  the  sum  of  £6  annually  by 
way  of  royalty,  or  compensation  for  the  rents,  tolls,  fee,  arising 
from  the  present  cattle  market,  the  same  to  be  paid  on  the  25th 
of  Decemoer  every  year  for  ever;  and  if  not  paid  within  seven  days 
after  any  of  the  annual  days  of  payment,  the  goods  and  chattels  of 
the  Company  may  be  distrained  upon.  The  next  clause  empowers 
the  mayor  of  the  borough  for  the  time  being  (as  the  clerk  of  the 
market)  to  hold  any  fairs  or  marts  in  the  new  cattle  market,  on 
paying  a  compensation  to  the  Company  for  the  use  of  the  same, 
and  for  any  damage  which  may  be  occasioned  thereby.  Lands  to 
be  appropriated  by  the  Company  for  extraordinary  purposes  not  to 
exceed  three  acres.  The  26tn  clause  refers  to  the  tolls  to  be 
taken,  which  are  thus  specified  in  a  second  schedule: — 

For  every  covered  and  ancovered  sbed,  staU,  bulk,  standing-plaoe,  or  station,  usod 
for  exposing  to  sale  any  cattle  or  live  stock,  tolls  not  exceeding  the  following,  per 
day  or  part  of  a  day,  as  the  case  may  be  :  for  every  superficial  yard,  6d.  For  the 
exposure  to  sale  of  horses,  cattle,  or  live  stock,  as  follows  :  that  is  to  say,  for  every 
horse,  mare,  or  gelding,  colt  or  filly,  6d.;  mule  or  ass,  3d.;  bull,  ox,  cow,  heifer,  or 
steer,  6d.;  calf,  3d. ;  score  of  sheep,  lambs,  or  pigs,  Is.  8d.  And  so  in  proportion  for 
any  greater  or  smaller  number  of  sheep  or  lambs;  one  or  more,  not  exceeding  ten, 
to  be  paid  for  as  a  half  of  a  score.  And  for  any  greater  or  smaller  number  of  pigs, 
one  or  more,  not  exceeding  five,  to  be  paid  for  as  a  quarter  of  a  score. 

The  Company  are  empowered  to  lease  standings  in  the  market 
for  any  term  not  exceeding  three  years;  lessees  restrained  from 
assigning  lease  of  standings  without  the  consent  of  the  Company. 
All  the  clauses  and  provisions  of  the  following  acts  (except  where 
expressly  varied)  are  to  be  incorporated  with,  and  form  part  of, 
this  act ;  namely,  ^^  The  Companies  Clauses  Consolidation  Act, 
1845,^'  "  The  Lands  Clauses  Consolidation  Act,  1845,'' and  "  The 
Markets  and  Fairs  Clauses  Act,  1847.''  Nothing  contained  in 
this  act  to  exempt  the  Company  from  the  provisions  of  the  '^Public 
Health  Act,  1848."  In  citing  this  act  in  legal  instruments,  it  will 
be  sufficient  to  use  the  expression,  **  Reading  Cattle  Market  Aet, 
1850."" 

The  Cambridge  Corporation  Act. — This  act  (cap.  37)  was  pussed 
with  a  two-fold  object ;  first,  for  regulating^  the  markets  ana  Atira 
held  within  the  borough  of  Cambridge,  and  at  Reach  in  the  same 
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county,  and  for  enlarging  the  market-place  ;  "  and  secondlj,  for 
rebuilding  the  Guildhall,  and  effecting  other  municipal  improre- 
ments  in  tiie  said  borough.  Our  analysis  will  be  confined  to  the 
former  purposes  of  this  act,  as  more  immediately  applicable  to  these 
pages.  The  corporation  of  the  borough  are  the  authorised  ande> 
takers  for  carrying  this  act  into  execution,  and  are  empowered  te 
borrow  money  for  that  purpose,  on  mortgage  or  bond,  not  exceed- 
ing £40,000,  to  be  secured  on  the  credit  of  the  borough  fund: 
1  per  cent  on  all  monies  borrowed  to  be  set  apart  as  a  sinking  fund 
for  paying  off  the  same.  The  lands  to  be  taken  or  appropriated  by 
the  Corporation  for  extraordinary  purposes,  not  to  exceed  twenty 
acres.  The  whole  of  the  houses  in  Warwick  Street,  Gambrid^ 
are  intended  to  be  purchased  for  the  purpose  of  applying  the  site 
of  the  same  to  the  enlarging  and  rendering  more  commoaiooB  the 
existing  market-place.  By  the  25th  clause,  the  Corporation  in 
empowered  to  provide  slaughter-houses  ;  and  from  the  passine  of 
this  act,  (July  15,  1850,)  iJl  existing  tolls  in  the  markets  andnin 
are  abolished,  and  a  new  rate  substituted.  The  tolls,  stalls,  &e. 
may  be  leased  for  any  term  not  exceeding  three  years.  The  dun- 
tion  of  Midsummer  Fair  is  thus  defined  in  the  32d  clause : — 

And  for  removing  donbts  as  to  the  legal  period  of  holding  the  fair  of  BamwvDf 
commonly  called  Midsummer  Fair,  be  it  declared  and  enacted^  that  that  fair  ihill 
commence  on  the  2*2d  day  of  June  (or  if  that  day  be  Suiiday^  on  the  Mtmdajf  ntxt 
following)  at  twelve  of  the  clock  at  noon,  or  at  such  earlier  honr  as  the  same  ihall  ba 
proclaimed  by  the  mayor,  and  shall  continue  for  the  three  days  (ezclasire  of  Simdij) 
next  foUowing  the  day  of  the  commencement  thereof,  and  no  longer. 

The  next  clause  enacts  that  all  booths  and  shows  in  e^ery  fiir 
shall  be  closed  before  twelve  o'clock  at  night  on  any  Satardaj 
during  which  such  fair  shall  continue,  and  on  such  other  days  u 
the  mayor  shall,  by  public  notice,  direct ;  and  no  such  booth  or 
show  shall  be  opened  on  any  Sunday,  or  on  any  day  except  darii^ 
the  continuance  of  the  fair.  The  legal  limits  and  bounds  of  Rea<m 
fair  are  defined  to  be  ^'  all  places  situate  within  half-a-mile  of  the 
site  of  the  ancient  chapel  in  Reach."  The  provisions  of  "The 
Markets  and  Fairs  Clauses  Act,  1847,"  with  respect  to  the  selling 
or  exposing  for  sale  any  unwholesome  meat,  &c.,  to  extend  to  all 

Spaces  within  the  limits  of  this  act,  as  well  as  to  the  markets  and 
airs.  A  penalty  of  forty  shillings  for  the  first  oflfence,  and  £5  for 
the  secona  or  any  followmg  offence,  is  imposed  on  persons  **  using 
any  dog  or  goat  for  the  purpose  of  drawing  any  cart,  carriagei 
truck,  or  barrow."  Two  schedules  appended  to  the  act  describe 
the  respective  localities  of  the  borough  in  which  certain  house 
property  and  land  will  be  required  for  the  foregoing  purposes ; 
^hese  are — Union  Street,  Market  Hill,  Saint  Mary^  Street^ 
'Varwick  Street,  and  Saint  Mary's  Passage.  A  third  schedule 
specifics  in  extenso  the  stallages,  rents,  and  tolls  henceforth  to  be 
•^*iken  in  the  Corn  Exchange,  in  the  markets,  and  at  the  fairs.  In 
-"iting  this  act  in  legal  instruments,  it  will  be  sufficient  to  use  the 
•iiJon  «« The  Cambridge  Corporation  Act,  ISSO.** 
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Composition  of  House  Coal  Soot, — By  Dr  Auausrus  Voelckeb, 
Professor  of  Chemistry  in  the  Koyal  Agricultural  Gollegei, 
Cirencester. — Soot  has  latterly  been  strongly  recommended  as  a 
useful  addition  to  the  manure-heap,  or  as  a  top-dressing  for  potar 
toes,  oats,  wheat,  and  artificial  grasses ;  and  its  effects  on  yegeti^ 
tion  are  indeed  so  well  known  to  all  who  have  tried  it,  that  they 
willingly  pay  as  much  as  4d.  or  5d.  per  bushel  for  it. 

Though  we  possess  several  partial  analyses,  no  complete  one 
has  as  yet  been  undertaken  of  soot  by  any  chemist.  To  supply 
this  want  I  engaged  in  the  examination  of  it,  and  have  chosen  the 
soot  that  is  to  be  purchased  in  preference  to  samples,  which  I 
luiglit  readily  have  collected  myself.  Commercial  soot,  as  bought 
soot  may  be  termed,  is  never  collected  so  carefully,  and  generally 
contains  more  mineral  matters ;  and  the  quantity  of  ammonia  in 
it  appears  to  vary  according  to  the  height  of  the  chimney  from 
which  it  is  taken — consequently  the  analyses  of  a  small  portion 
can  never  afford  so  fair  an  idea  of  its  average  composition,  as 
that  of  a  sample  taken  from  a  large  quantity,  such  as  is  actually 
to  be  found  in  the  market. 

i.  Water. — The  amount  of  mixture  in  house  coal  soot  was 
found  to  bo  10.620  per  cent. 

2.  Mineral  matters. — When  burned,  the  sample  examined  left 
a  reddish  ash,  amounting  to  42.926  per  cent  in  soot  in  the  natural 
fitate,  or  48.027  per  cent  when  dried  at  212^.  This  large  quantity 
of  ash  results  partly  from  coal  ash,  which  had  been  carried  up  by 
the  draught,  and  partly  from  accidental  impurities,  such  as  the 
mortar  of  the  chimney,  sand,  &c. 

As  a  variable  quantity  of  ash  in  soot  is  obtained  from  different 
varieties  of  coal,  it  is  likely  to  contain  a  smaller  or  larger  propor- 
tion of  mineral  substances.  Professor  Johnston,  to  whom  we  owe 
a  partial  analysis  of  soot,  has  shown  this  to  be  the  case.  He  found 
that  soot  of  the 

Durham  caking-coa!.    No.  1,  gaye  a  red  asb,  =  29|  per  eent  of  the  soot. 

Do.  do.         No.  Sygave  ared  ash^  »  26)        do.        do. 

Edinburgh  splint,  fVom  laboratory,  gaye  a  white  asb»    =  48}        do.        do. 

Do.  do.    from  priyate  house,  gaye  a  reddish  a8h=  18         do.        do. 

The  weight  of  a  bushel  of  soot  varies  greatly,  which  perhaps 
is  chiefly  to  be  ascribed  to  the  larger  or  smaller  proportion  of 
mineral  matters  contained  in  it. 

On  examining  the  chemical  nature  of  the  ash  left  on  burning 
soot  in  an  open  platinum  crucible,  I  found  it  to  consist  of  th^ 
following  substances: — Oxide  of  iron,  alumina,  lime,  magnesia, 
potash,  soda,  silica,  sand  and  clayey  matters,  sulphuric  and  phos- 
phoric acids. 

The  sulphuric  acid  appears  to  be  all  combined  with  lime  in 
gypsum.  Gypsum  is  present  in  the  ash  in  large  quantities,  and 
may  be  readily  extracted  from  it  by  boiling-water ;  on  evaporating 
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the  liquid  to  a  small  bulk,  the  gypsum  separates  in  minate 
but  distinct  hard  wliite  crystals.  The  ash  contained  no  chlorine. 
Having  found,  however,  that  a  watery  solution,  tested  with  nitrate 
of  silver,  while  observing  the  necessary  precautions  which  have  to 
be  attended  to,  gave  me  distinct  indications  of  the  presence  of 
chlorine,  this  element  must  have  been  driven  off  by  tne  heat  at 
which  the  carbon  of  the  soot  was  burned  away.  Like  all  kinds  of 
soot,  this  sample  contained  considerable  quantities  of  ammonia, 
partly  in  combination  with  chlorine,  partly  with  that  of  sulphuric 
acid.  When  sulphate  of  ammonia  is  heated  with  chloride  of  sodium 
or  chloride  of  potassium,  we  obtain  by  double  decomposition  the 
sulphates  of  soda  or  potash,  which  remain  behind,  and  the  chloride 
of  ammonium,  or  sal  ammoniac,  is  expelled  by  the  heat.  In  soot, 
we  find,  as  I  shall  presently  show  by  the  results  of  an  analysis 
made  by  my  assistant,  Mr  Williams,  under  my  direction,  chloride 
of  ammonium,  or  sal  ammoniac,  chlorides  of  potassium  and  sodium, 
and  sulphate  of  ammonia;  but  neither  the  chlorine  of  the  sal 
ammoniac,  nor  that  of  the  fixed  alkaline  chlorides,  can  be  detected 
in  the  ash  of  soot,  because  all  the  chlorine  had  been  expelled  in 
combination  with  ammonia,  by  the  burning.  Sal  ammoniac 
partly  exists  ready  formed  in  soot,  and  partly  it  results  from  the 
decomposition  of  chloride  of  potassium  and  sodium,  which  takes 

?lace  at  the  hi«;h  temperature  at  which  the  soot-ash  is  obtained, 
'he  watery  solution  of  soot  is  coloured  deep  brown  by  organic 
substances,  which  render  the  deternnnation  of  chlorine  in  the 
usual  way  inapplicable.  In  order  to  secure  an  accurate  estimation 
of  the  quantity  of  chlorine,  I  caused  a  portion  of  soot  to  be  burned 
with  a  quantity  of  chemically  pure  caroonate  of  soda,  sufficiently 
large  to  retain  all  the  chlorine. 

3.  Organic  matters, —  Soot  boiled  with  water  and  filtered,  fur- 
nishes a  deep  reddish-brown  coloured  solution,  which,  besides 
soluble  inorganic  salts,  salts  of  ammonia,  and  empyreumatic 
matters,  contains  several  organic  acids,  similar  to  tnose  which 
may  be  obtained  by  boiling  peat-mould  with  water. 

When  soot  is  treated  with  a  dilute  solution  of  carbonate  of 
soda,  after  having  been  washed  until  the  water  passes  through  the 
filter  quite  colourless,  which  takes  a  very  long  time  in  doing,  the 
solution  again  assumes  a  deep  reddish-brown  colour.  Muriatic 
acid,  added  to  this  solution  until  it  becomes  slightly  acid,  throws 
down  a  copious  brown  precipitate,  which  consists  of  several  organic 
acids.  Amongst  these  humic  and  ulmic  acid  are  found,  two  sab- 
stances  which  are  present  in  smaller  or  larger  quantities  in  all 
fertile  soils. 

Thus  treated,  the  organic  part  of  soot,  consisting  chiefly  of  finely 
livided  black  carbon,  still  contains  a  mixture  of  organic  componnds, 
<^nown  under  the  names  of  insoluble  humus  or  coally  humus. 
Jaustic  potash  renders  these  substances  soluble ;  and  by  boiling 
>oot  '^v'Kich  first  has  been  washed  with  water,  and  subsequently 
'-    -*•  »»oDafo  nf  soda,  with  a  solution  of  caustic  potash,  again  a 
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deep  brown  coloured  liquid  is  obtained,  from  which  a  flaky  brown  pre- 
cipitate is  thrown  down  by  adding  muriatic  acid  in  a  slight  excess. 

The  presence  of  ammoniacal  salts  in  soot  is  readily  discovered 
by  a  strong  smell  of  ammonia,  when  it  is  moistened  with  water 
and  mixed  with  a  little  quicklime. 

In  the  following  Tables  the  composition  of  house  coal  soot  is 
exhibited — in  the  lirst  columns  in  its  natural  state ;  in  the  second, 
dried  at  212  deg. ;  whilst  the  third  ones  show  how  much  of  each 
ingredient  one  ton  of  soot  contains. 

ANALYSES  OP    HOUSE    COAL   SOOT. 
Sample  taken  from  the  farm  huUdingt  <^  Vu  Eojfol  Agricultural  CoUege  <U  CirtneuUr. 


1 

1 
1 

Natand 
ftate. 

Dryatete. 

Natural  atate. 

1 

1 

Psr  cent. 

Per  cent 

Per  too. 

1 

lb. 

OS. 

Moisture,          .... 

10.620 

•  •• 

237 

14 

Organic  matters  and  ammoniacal  salts, 
containing  1.22  of  ammonia. 

46.454 

51.973 

1040 

9 

Oxides  of  iron  and  alamina,     . 

15.691 

17.555 

351 

7i 

Lime,        .         . 

7.840 

8.771 

175 

9} 

'       Magnesia, 

.389 

.435 

8 

lU 

Potash, 

.318 

.355 

7 

1 

Soda, 

.122 

.136 

2 

11 

Sulphuric  acid, 

8.670 

9.700 

194 

3: 

Phosphoric  acid. 

.259 

.289 

5 

12i 

1       Carbonic  acid. 

.497 

.556 

11 

2 

'       Chlorine, 

1.008 

1.127 

22 

-1 

1       Soluble  silica. 

4.014 

4.490 

89 

losoluble  silicioufl  matter  (chiefly  sand) 

4.159 

4.653 

93 

Si 

1 
1 

100.041 

100.040 

2240 

13i 

Arranged  in  chemical  compounds,  the  composition  of  soot  may 
be  represented  as  follows : — 


NatonU 

■Ufce. 

Per  eeot. 


Moisture,  .... 

Organic  matter,     . 

Chloride  of  ammonium,  (sal  ammoniaG,) 

Sulphate  of  ammonia. 

Chloride  of  sodium,  (common  salt,) 

Chloride  of  potassium. 

Oxides  of  iron  and  alumina, 

Sulphate  of  lime,  (gypsum,)  . 

Phosphate  of  lime,  (bone-earth,)  . 

Carbonate  of  lime,  .  . 

Lime,  (in  a  state  of  silicate,) 

Magnesia,  (in  a  state  of  silicate,)  . 

Soluble  silica,  (combined  with  lime  and  magnesia^) 

Insoluble  silicious  matter,  (chiefly  sand,) 


10.620 

44.736 

.933 

3.580 

.231 

.503 

15.691 

11.051 

.530 

1.129 

2.290 

.389 

4.014 

4.159 

99.856 


Diy  state. 
Par  cent 


50.051 

1.043 

4.005 

.258 

362 

17.555 

12.364 

.593 

1.263 

2.563 

.435 

4.490 

4.658 

99.834 


Natural 

state. 

Per  ton. 


lb. 

237 

1002 

20 

80 

5 

11 

351 

247 

11 

85 

51 

8 

89 

93 


14 

Hi 
8 

3 

9; 

13 

4: 
4 

2* 


2286  11 
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These  analytical  results  surest  a  few  remarks,  to  which  we 
may  be  allowed  briefly  to  allude. 

1.  Organic  mailers. — The  organic  substances  in  the  soil  play 
an  important  part  in  the  processes  of  the  nutrition  of  plants. 
Though  tho  efficacy  of  humus  in  soils  has  been  doubted  or 
explained  away  according  to  preconceived  theories,  and  even  been 
denied  altogether  by  some  writers  on  agricultural  chemistry,  in 
spite  of  all  practical  experience,  more  recent  researches  have  estab- 
lished tho  fact  beyond  doubt,  that  humus  supplies  plants  with 
food  —  whether  with  organic  alone,  or  inorganic  likewise,  or 
whether  it  exercises  merely  a  beneficial  influence  on  vegetation, 
iu  furnishing  a  continual  source  of  carbonic  acid,  arising  from  its 
decomposition,  or  whether  it  acts  beneficially  in  condensing 
ammonia-gas  from  the  atmosphere,  we  will  not  here  discuss. 
Humus  certainly  performs  a  most  important  part  in  the  soil,  and 
acts  beneficially  on  vegetation  in  more  ways  tnan  one ;  for  which 
reason  every  attempt  to  explain  its  functions  by  one  action  only 
must  be  unsatisfactory,  and  might  load  the  practical  husbandman 
to  serious  errors  in  the  management  of  his  land. 

In  the  organic  part  of  soot  many  substances  identical  or 
analogous  to  those  occurring  in  humus,  are  found  in  considerable 
quantities,  and  it  is,  therefore,  more  than  likely  that  the  fertilis- 
ing efi*ects  of  soot  are  partly  due  to  the  organic  matters  it  contains. 
The  finely  divided  charcoal,  which  constitutes  the  greater  part  of 
these  organic  matters,  may  also  not  be  without  its  use  in  pro- 
moting a  healthy  growth  of  plants,  as  it  is  well  known  that 
charcoal  powder  exceeds  all  other  substances  in  the  remarkable 
power  of  absorbing  and  condensing  in  its  pores  the  ammonia  from 
the  atmosphere. 

2.  Salts  of  ammonia. — Both  sal  ammoniac  and  sulphate  of 
ammonici,  two  salts  which  are  found  to  exist  in  soot,  havo  been 
extensively  employed  as  a  manure.  The  results  of  comparative 
experiments  with  salts  of  ammonia,  made  by  Mr  Main,  Mr 
Fleming  of  Barrochan,  Mr  Melvin,  Ratho,  Mr  M^Lintock, 
and  others,  and  published  in  the  Transactions  of  the  Highland 
and  Agricultural  Society,  prove  that  ammoniacal  salts  applied  as  a 
top-dressing  to  wheat,  oats,  turnips,  and  grass-land,  considerably 
increase  their  produce.  According  to  the  above  analysis,  1  ton  of 
soot  contains  nearly  21  lb.  of  sal  ammoniac,  and  80  lb.  of  sulphate 
of  ammonia;  and  as  the  price  paid  for  salts  of  ammonia  is  hign,  its 
money-value,  as  well  as  its  fertilising  one,  depends  in  a  great 
measure  on  the  proportion  of  ammonia  which  it  is  capaUe  of 
yielding. 

The  proportion  of  ammonia  varies ;  according  to  our  analysis, 
*iom  about  1  to  5  per  cent  of  the  whole  weight  of  soot;  and  in 
Jie  particular  sample  analysed,  it  was  found,  as  stated  above,  to 
amount  to  1.22  per  cent. 

'VVi^-^o,  years  ago  I  made  some  determinations  of  the  quantity  of 
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ammonia  in  soot  for  Professor  Johnston,  the  results  of  which 
are  recorded  in  his  "  Contributions  to  Scientific  Agriculture,''  and: 
in  the  Proceedings  of  the  Agricultural  Chemistry  Association. 
In  looking  over  these  results,  I  find  that  an  error  has  crept  in, 
which  I  beg  to  correct.  In  page  196  of  the  *'  Contributions  it  is 
stated  that  ^^  the  quantity  contained  in  four  varieties,  above  men- 
tioned, were  carefully  determined  by  ray  assistant,  Dr  Voelcker, 
and  found  to  amount  to. 

Edinburgh  laboratory  soot,  =  1.76  per  cent. 
Ditto    house  soot,       •        a  1.81      ^ 
Durham  house  soot.  No.  1,  s=  0.92      „ 
Ditto,  No.  2,  =  4.94      „ 

These  are  equal  to — 

Edinburgh  laboratory  =  10^  per  cent  of  crystalised  aulphate  of  ammenia. 

Ditto       house,         =  lOf  „  i, 

Durham  house,  No.  1,  =»      5^  „  ,9      • 

Ditto,      No.  2,  =  29i  „  » 

The  quantities  of  crystallised  sulphate  of  ammonia  here  men- 
tioned are  stated  too  high ;  for,  on  recalculating  the  results  from 
the  above  ammonia  determinations,  I  find  that  tne  ammonia  in 

Edinburgh  laboratory  soot,  »=    6.82  percent  of  crystaUiBed  sulphate  of  ammonia  only. 

Ditto      house,         .  =    7.01  „  „ 

Durham  house,  No.  1,  *=    3.54  „  j. 

Ditto,  No.  2,  =  19.14  „  « 

3.  Potash  and  soda. — These  two  important  alkalies  were  con- 
tained in  soot  in  the  form  of  chlorides.  Though  the  quantity  of  pot- 
ash in  1  ton  of  soot  amounts  to  only  7  Ib.^  yet  eyen  this  quantity 
cannot  be  without  its  effect  on  vegetation.  The  presence  of  potash 
and  soda  in  soot  is  likewise  interesting  in  a  scientific  point  of  yiew, 
inasmuch  as  it  points  out  indirectly  the  vegetable  origin  of  coal. 
Professors  W.  B.  and  R.  £.  Rodgers,  to  whom  we  are  indebted  for 
a  series  of  elaborate  experiments  on  the  decomposition  of  minerals 
and  rocks  by  pure  water,  and  water  containing  carbonic  acid,  dis- 
tinctly have  shown  the  presence  of  potash  and  soda  in  anthracite, 
coal,  &;c. ;  and  they  have  tlius  removed  the  doubt  of  the  vegetable 
origin  of  coal,  which  the  absence  of  alkalies  in  coal  might  create. 
These  gentlemen  found  that,  when  coal  or  anthracite  was  washed 
on  a  filter  with  distilled  water,  the  washings  always  contained 
traces  of  alkali,  which  they  were  unable  to  detect  in  the  ash  of  the 
same  coal  or  anthracite.  The  absence  of  alkalies  in  the  ash  of  coij^ 
therefore,  does  not  prove  the  absence  of  potash  and  soda  in  coal 
itself;  for  Messrs  Rodgers  explain  their  absence  by  the  high  tem*- 
perature  required  to  produce  tne  ashes,  and  which  appears  to  be  so 
intense  as  to  volatilise  the  alkalies. 

I  have  repeated  the  experiments  of  Messrs  Rodgers,  and  had  no 
difficulty  in  finding  potash  and  soda  in  the  watery  liquid,  which  I 
obtained  by  washing  in  a  filter  finely  powdered  coal  with  distilled 
water.  If  the  alkalies  are  really  volatilised  at  the  temperature  at 
which  coal-ashes  are  produced,  potash  and  sodai  I  inferred,  must 
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be  contained  in  the  soot ;  and  actual  experiments  haye  proved 
anticipation  to  be  correct. 

4.  Oymum.  Bane-earth. — The  proportion  of  ^psnm  in  soot, 
as  seen  from  the  above  analyses,  amounts  to  no  less  than  247  lb. 
per  ton ;  whilst  the  quantity  of  bone-earth  amounts  to  nearly  12  lb. 

Eer  ton.  Both  gypsum  and  bone-earth,  more  particularly  the 
ttter,  belong  to  our  more  important  fertilisers ;  so  there  can  be 
little  doubt  that  the  effects  of  soot  are  due,  to  some  extent,  to  the 
presence  of  the  phosphate  and  sulphate  of  lime. 

5.  Soluble  Silica  and  silicates,  —  On  ^rass-land  and  on  carse, 
the  effects  of  soot  are  so  strikingly  exhibited,  that  its  ammoniaeal 
salts  must  be  reckoned  amongst  the  chief  causes  of  its  fertilising 
effects ;  but  they  are  not  the  only  constituents  which  determine  ita 
economical  value.  Soluble  silica,  or  silica  in  a  state  of  an  easily 
decomposable  silicate,  is  applied  with  benefit  to  land  on  which  oats 
and  wheat  have  a  tendency  to  become  weak  in  the  straw.  In  soot 
soluble  silica  exists,  in  all  probability,  in  a  free  state,  as  well  as  in 
the  form  of  silicates  of  lime  and  magnesia,  and  is  perhaps  on  thia 
account  beneficially  applied  to  wheat  or  oats  as  a  top-dressing. 

6.  Conclusion. — Soot  contains  many  of  the  elements  necessary  for 
supplying  the  wants  of  growing  plants ;  for  which  reason,  its  fertilising 
enacts  must  be  attributed,  not  merely  to  one  or  the  other  of  ite 
constituents,  but  rather  to  the  complex  nature  of  its  composition. 

Cross-breeding.* — No  part  of  phvsiology  is  so  obscure  as  that 
which  treats  of  the  general  principfes  regulating  the  productions 
of  breeds  and  varieties.     Almost  all  that  is  known  upon   the  sub- 
ject is,  that  the  properties  and  peculiarities  of  the  parent  are 
usually  transmitted  to  the  offspring.    In  practice,  parents  possess- 
ing peculiarities  that  are  considered  ^^  good  points  '^  are  selected, 
and  the  general  result  of  this  has  unquestionably  been  to  greatly 
improve  the  breeds  of  our  domesticated  animals.     All  breeders, 
however,  will  acknowledge  that  they  have  freouently  been  disap- 
pointed much  beyond  their  expectation,  and  that  an  increased 
knowledge  of  facts  and  general  principles  upon  this  subject  is  much 
0  be  desired.     Of  late,  some  speculations  have  been  put  forward 
•egarding  it,  by  Mr  VValker.  These  have,  we  believe,  been  adopted 
■^V  an  eminent  agricultural  authority.     For  our  part,  however,  we 
vgard  these  opinions  of  Mr  Walker  as  visionary  and  unfounded. 

The  pamphlet  of  Dr  HarveyX&t  the  foot  of  thispage,  is  an  account 
•'  ^  remarkable  effect  of  cross-breeding,  which  he  has  been  attend- 
.0  and  investigating  for  some  ^wo  or  three  years  past.     He  has 

olished  <  "  *  ^    ^anA?--:    or-)ectinv  *♦  -n  various  periodicals.     Here 

n  vpAnv.         .  •.  JoTipor       .^.  ,    ..  +iift  r<»Afc  ♦i^^t  he  has 


-V  iU^»rKttOle  effect  of  Cross-Breeding,  by  Alexander  Harrej,  M.D.,  leetvrer  on 
practice  of  medicine  in  the   Univefai*^^  '»«*'    '^»ur''  '^o"*»ire,  AhTdeen,  Ac 
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gathered,  and  the  conclusions  that  he  thinks  may  be  prudently 
come  to  regarding  it.     He  thus  states  his  subject : — 

There  is  a  circumstance  connected  with  the  process  of  breeding  in  the  higher 
classes  of  animals,  which  seems  to  me  to  merit  a  larger  share  than  it  has  yet  receiyed 
of  the  attention  of  the  agricultaral  body.  It  is  this, — that  a  male  animal  that  has 
once  had  fruitful  connection  with  a  female,  may  so  influence  her  future  of&pring 
begotten  by  other  males,  as  to  a  greater  or  less  extent  to  engraft  upon  them  his  oioii 
dittinctire  featuret — his  influence  thus  reaching  to^the  subsequent  progeny,  in  whose 
conception  he  himself  has  had  no  share,  and  his  image  and  superscription  being,  so  to 
speak,  more  or  less  highly  inscribed  upon  them. 

Dr  Harvey  proceeds  to  observe,  that  if  this  be  true,  it  is  obvi- 
ously capable  of  great  practical  application  in  the  breeding  of  stock. 
If  it  be  a  fact — or  at  any  rate,  if  it  be  a  fact  of  common  or  frequent 
occurrence — it  is  plain,  that  the  greatest  possible  care  should  be 
ta|:en  in  the  selection  of  the  male,  and  particularly  of  the  first 
male,  in  the  coupling  of  animals.  It  will  also  give  a  clue  to  the 
real  explanation  of  many  of  the  disappointments  the  practical 
breeder  has  so  frequently  had  to  complain  of.  Dr  Harvey  has 
evidently  bestowed  great  pains  in  collecting  evidence  upon  this 
subject.     We  will  notice  some  of  his  examples  : — 

It  was  long  ago  stated  by  Haller,  that  when  a  mare  had  had  a 
foal  by  an  ass,  and  afterwards  another  by  a  horse,  the  offspring  of 
the  second  begotten  by  the  horse,  nevertheless,  approached  m  char- 
acter to  a  mule.  About  thirty-five  years  ago,  a  chestnut  mare, 
the  property  of  the  Earl  of  Morton,  was  covered  by  a  quagga,  •'  a 
sort  of  wild  ass,^'  says  Dr  Harvey,  "and  marked  somewhat  after, 
the  manner  of  a  zebra.*"  In  due  time  she  produced  a  hybrid, 
which  showed  unequivocal  n^arks  of  his  origin  in  the  shape  of  its 
head,  stripes  upon  its  shoulders,  and  so  forth.  Afterwards,  and  in 
three  difterent  3^ears,  the  mare  was  covered  by  a  black  Arabian 
horse,  last  time  she  produced  a  foal,  but  every  foal  was  marked 
after  the  quagga.  Ihis  is  a  very  decided  case.  Dr  Harvey  pro- 
duces another  analogous  one.  Sir  Gore  Ousely  had  a  mare  that 
was  covered  by  a  zebra,  and  produced  in  due  time  a  striped  hybrid. 
The  two  subsequent  years  she  was  covered  by  a  horse,  a  different 
animal  being  employed  the  second  year  from  the  first.  But^  upon 
both  occasions,  the  foals  to  which  she  give  birth  were  striped. 

Our  author  next  proceeds  to  give  instances  of  females  covered 
by  males  of  the  same  species,  and  where  the  characters  of  the  mala 
by  whom  tlie  female  first  conceived,  were  distinctly  visible  in 
future  offsprinjy  begotten  by  other  males.  We  regard  the  careful 
evidence  Dr  Harvey  has  gathered  upon  this  point  as  very  satis- 
factory. We  extract  some  original  and  conclusive  facts  with 
regard  to  sheeep : — 

Not  the  least  striking  examples,  perhaps,  of  the  phenomena,  are  the  iwo*foUowiiig 
observed  in  the  sheep  ;  the  first  communicated  to  me,  by  my  friend  Dr  W.  Wells  of 
the  island  of  Grenada,  the  other  by  Mr  William  N.  Combie,  Tillyfpar,  Aber- 
deenshire. 

a.  A  small  flock  of  ewes  belonging  to  Dr  Wells  were  topped  a  few  years  ago,  by 
a  ram  procured  for  that  purpose  from  the  manager  of  a  neighbouring  estate.    Th^ 
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ewes  were  all  of  thciu  vkite  and  voolhj.  The  ram  was  of  qnite  anotLer  breedybcicg, 
besides  having  otlicr  mark^  of  diiicrence,  of  a  chocolate  colour,  aud  bairy,  like  a  goaL 
The  progeny  weie  oi  course  croi^ses,  beuring,  however,  a  great  resemblance  to  the 
male  parent. 

Tlie  next  >en?on,  I)r  Wells  procured  another  ram  of  precisely  the  Eame  breed  as 
the  ewes.  The  pro<^iMiy  ot'thin  ^iocoud  connection  bhowed  distinct  marks  of  resem- 
blance to  the  t'unui  r  ram  in  colour  aud  coceriiig.  And  the  like  phenomena  occnrrinf 
under  the  like  circumstunccH,  was  observed  in  the  lambs  of  some  other  adjoiaiog 
estate!"  in  (irenada,  and  was  the  occasion  of  equal  surprise  aud  perplexity  to  the 
owners  of  the  animals. 

6.  Six  Tcry  superior  pure  bred  6/rtc^'-faced  horned  ewee,  the  property  of  Mr  nairy 
Shaw,  in  the  parish  uf  Leochel  and  Cushnie,  in  Aberdeenshire,  were  tupped  ia  the 
untumn  of  1{]44,  some  of  them  by  a  Leicester,  t. «.  airAito-faGcd  and  polled  ram  ;  otben 
of  them  by  a  Southdown,  /.  e.  a  (fun-faced  and  polled  ram.  The  lambs  thus  begottca 
were  crosses. 

In  the  summer  of  1R4G,  the  panie  ewes  were  tupped  by  a  yery  fine  pure  black-faced 
horned  ram,  i.  e.  one  of  exactly  the  same  breed  as  the  ewes  themselves.  To  Mr  Sbaw*< 
astonishment,  the  lambs  were  all  without  exception />o//<;<2,  and  brownish  in  the  fa«, 
instead  of  being  black-faced  and  horned. 

In  autumn  1U4(),  the  ewes  were  again  served  with  another  very  superior  raa fl( 
their  own  breed.  Again  the  lambs  were  mongrels.  They  did  not  indeed  exhibit  so 
much  of  the  character  of  the  Leicester  and  Southdown  breeds  as  did  the  lambs  of  the 
previous  year,  but  two  of  them  ware  polled,  and  one  dun-facedf  with  rery  tmall  honi» 
while  the  other  three  were  irAtVc*-faced,  with  very  small  round  hormt  only,  BIr  Sbav 
at  length  parted  with  these  fine  ewes,  without  obtaining  from  them  one  pnre-lmd 
lamb. — p.  0',  7. 

Dr  Ilarvcy  then  proceeds  to  inquire  wlictlier  any  analogoas 
facts  arc  in  bein<^  relative  to  the  human  species.  Upon  this  head 
wo  must  refer  to  the  pamphlet. 

He  goes  on   to   consider   an  explanation  of  all  these  curions 
occurrences  first  ofl'ered  by  Mr  GillavraT,  V.S.,  of  Huntlev,  but 
improved  and  expanded  by  Dr  Harvey.    Their  explanation  may  be 
thus  stated.     In  the  mammalia,  tlic  young  offspring  aro  lodged  in 
the  womb  for  sometime  before  their  birth  and  complete  existence  as 
separate  animals.  Between  the  mother  and  the  foetus,  a  connection  is 
establislied  bymeans  of  the  placenta,  which  constantly  receives  sup- 
plies of  blood  from  the  parent,  and  constantly  parts  with  the  sauie 
to  tlie  child.     It  is  possible,  (but  by  no  means  certain,)  that  a  con- 
tinued interchange  is  going  on  in  this  placenta,  between  the  blood 
of  the  foBtus  and  mother,  and  tliat  not  only  does  blood  belonging 
to  the  latter  enter  into  tlie  circulation  of  the  former,  but  that  the 
blood  of  the  foetus,  is,  although  in  small  degree,  passing  into  the 
circulation  of  the  mother.     As  the  blood  of  the  fcetus  may  be 
reasonably  supposed  to   have  inherent    in   it   the   constitutional 
qualities  of  the  foetus,  it  may,  if  it  mix  witli  the  inother'^s  blood, 
impart  these  qualities  to  tlic  mother'^s  blood,  and  therefore  to  the 
niother^s  constitution.    But  these  qualities  of  the  fcBtus  must  be  sup- 
posed to  be  in  part  derived  from  tlio  male  parent.    Therefore,  in  this 
manner,  may  the  properties  of  the  male  parent  bo  communicated  to 
the  system  of  the  female  parent.     As  this  communication  between 
the  mother  and  foetus  is  usually  kept  up  for  a  long  period,  several 
weeks  or  even  months,  it  is  urged,  that  this  theory  of  the  manner 
'^  which  subsequent  offspring  to  another  male,  unquestionably  often 

-'^^nble  the  first  male  ny  whom  the  mother  became  pregnant. 
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From  the  time  we  read  Dr  Harvey's  first  paper,  we  doubted 
altop:ether  the  correctness  of  this  explanation  ;  and  we  notice  that 
Dr  Harvey,  although  far  from  giving  it  up,  is  not  quite  so  clear  of 
its  truth  as  lie  then  was.  We  then  thought,  as  we  still  think, 
that  the  resemblance  of  the  subsequent  offspring  to  the  first  male 
by  whom  the  mother  was  impregnated,  was  to  oe  explained  upon 
the  principle  of  mental  influence^  and  not  upon  inoculation  of  the 
mother's  blood,  by  the  matter  of  the  blood  of  the  first  foetus  that 
she  bore.  Many  facts,  we  thought,  bore  out  this  view  of  the  case. 
Some  of  these  are  very  clearl}'^  stated  by  Dr  Harvey.  We  select 
the  followins: : — 

A  mare  and  a  horse,  (a  gelding,)  had  for  some  years  worked  together  on  the 
same  farm,  occupied  adjacent  stalls  in  the  same  stable,  and  pastured  together  in  sum- 
mer in  the  same  fields.  The  gelding  was  of  a  black  colour,  with  vhite  legs  and  face, 
and  had  a  singular  peculiarity  in  the  form  of  the  hind  legs,  which,  when  the  animal 
was  btanding,  appeared  as  if  quite  straight,  there  being  no  appearance  of  the  leg 
being  bent  at  the  hough  joint,  as  in  ordinary  cases  ;  the  pasterns  likewise  were  yery 
long,  so  as  to  cause  the  feet  to  look  as  if  placed  almost  at  right  angles  to  the  legs. 
After  having  been  some  years  thus  associated  with  this  gelding,  the  mare  was 
covered  by  a  stallion  of  exactly  the  same  colour  as  herself — both  stallion  and  mare 
being  of  a  bay  colour,  with  black  legs  and  a  smcUl  spot  of  white  only  on  the  forehead. 
The  fual,  vrhich  was  the  produce  of  this  connection,  very  exactly  resembled  the 
gelding  in  colour  and  in  shape,  and  very  remarkably  in  the  shape  of  tAe  hind  legs,  as 
above  described. — p.  13. 

As  no  sexual  intercourse  could  in  this  instance  have  occurred, 
the  resemblance  of  the  foal  to  the  gelding  must  be  attributed  to 
causes  acting  through  the  nervous  system.  The  following  example, 
as  it  describes  the  appearance  of  successive  litters,  is  even  more 
conclusive.  It  is  copied  by  Dr  Harvey  from  DanteTs  Rural 
Sports  : — 

As  the  late  Dr  Hugh  Smith  was  travelling  from  Midhurst  into  Hampshire,  the 
dogs,  as  usual  in  country  places,  ran  out  barking  as  he  was  passing  through  the 
village,  and  amongst  them  he  observed  a  little  ugly  our,  that  was  particularly  eager 
to  ingratiate  himself  with  a  setter  bitch  that  accompanied  him.  Whilst  stopping  to 
water  his  horse,  the  doctor  remarked  how  amorous  the  our  was,  and  how  courteous 
the  setter  seemed  to  her  admirer.  Provoked  to  see  a  dog  of  Dido's  high-blood  so  obse- 
quious to  such  mean  addresses,  the  doctor  drew  one  of  his  pistols  and  shot  the  cur. 
He  then  had  the  bitch  carried  on  horseback  for  several  miles.  From  that  day  the 
setter  lost  her  appetite,  ate  little  or  nothing  ;  had  no  inclination  to  go  abroad  with 
her  master,  or  to  attend  his  call — but  seemed  to  pine  like  a  creature  in  love,  and  ex- 
press sensible  concern  at  the  loss  of  her  gallant.  Partridge  season  came,  but  Dido 
had  no  nose.  Some  time  after,  she  was  coupled  with  a  setter  of  great  excellence, 
which,  with  no  small  difficulty,  had  been  procured  to  have  a  breed  fVom  her :  and  all 
the  caution  that  even  the  doctor  himself  could  take,  was  strongly  exerted  that  the 
whelps  might  be  pure  and  unmixed.  Yet,  not  a  poppy  did  Dido  bring  forth,  but 
what  was  the  exact  picture  and  colour  of  the  cnr  that  bad  so  many  months  before 
been  destroyed.  The  doctor  fumed;  and,  had  be  not  personally  paid  such  attention  to 
proserve  the  intercourse  uncontaminated,  would  have  suspected  that  some  negligence 
had  occasioned  his  disappointment;  but  his  riews  were  in  many  subsequent  litters 
also  defeated,  for  Dido  never  produced  a  whelp  which  was  not  exactly  similar  to  the 
unfortunate  cur  who  was  her  first  and  murdered  lovet. — p.  24. 

Many  other  instances  are  brought  forward  by  Dr  Harvey,  of 
cases  affecting  the  foetus  through  the  imagination  of  the  mother. 
These  are  all  very  clearly  described.    Oar  space,  however,  compels 


664  THE  farmers'  NOTE-noOK.— no.  xxxr. 

US  to  refer  our  readers  for  them  to  the  pamphlet  itself.  The  little 
room  we  have  left,  we  dedicate  to  a  most  striking  fact  adduced  by 
Dr  Harvey,  which  certainly  seems  to  confirm  the  inoculation  hypo- 
thesis, and  which  will,  wo  dare  say,  be  quite  new  to  many  of  oor 
readers. 

It  has  often  been  a  subject  of  remark,  and  sometimes  of  severe 
conmient,  that  the  aborigines  of  many  countries  have  disappeared 
before  the  footsteps  of  the  white  man.  This  has  been  the  case  in 
Canada,  the  States,  Mexico,  South  America,  New  Zealand,  and 
Australia.  Tliat  the  cruel  treatment  of  the  aborigines  by  the 
Europeans,  the  introduction  of  European  diseases,  and  of  ram, 
were  sufficient  causes  for  this,  we  never  believed.  The  real  cause 
seems  to  have  been  brought  to  light  by  the  celebrated  traveller, 
Count  de  Strzolecki.  ''  Wlienever,^^  he  maintains,  "  a  fruitful  inte^ 
course  has  taken  place  between  an  aboriginal  woman  and  a  European 
male,  that  aboriginal  woman  is  for  ever  after  incapable  of  being 
impregnated  by  a  male  of  her  own  nation,  although  she  may  again 
be  fertile  with  a  European.*'  The  Count,  whose  means  and  powers 
of  observation  are  of  the  greatest  possible  order,  affirms,  that 
'^  hundreds  of  instances  of  this  extraordinary  fact  are  on  record  in 
the  writer''s  memoranda,  all  recurring  invariably  under  the  same 
circumstances.**'  A  natural  question  occurs,  had  the  Count  ever 
noticed  any  exceptional  cases  ?  Dr  Harvey  has  put  himself  into 
communication  with  the  Count,  and  the  answer  that  he  has  received, 
is,  that  '^  it  has  not  come  under  his  cognisance  to  see  or  hear  of  a 
native  female  which,  having  a  child  with  a  European,  liad  after* 
wards  any  offspring  with  a  male  of  her  own  race.'  The  accuracy 
of  the  Count's  statement,  upon  this  respect,  as  regards  Australia, 
has  been  amply  confirmed  by  other  investigators ;  and  the  fact  is 
one  of  the  most  extraordinary  that  is  ascertained  regarding  the 
whole  mysterious  subject  of  reproduction. 

We  cannot  refrain  from  adducing  the  following  fact  bearing 
upon  this  matter.  The  native  families  in  New  South  Wales, 
living  in  the  interior,  swarm  with  children.  A  party  of  aborigines, 
of  the  number  of  210,  were  deported  by  Government  in  1835  to 
Flinders'  Island,  on  account  of  the  aggressions  made  by  them 
upon  the  colonists  in  their  vicinity ;  by  whom,  however,  they  had 
been  contaminated.  During  the  next  seven  years,  the  number  of 
births  was  only  fourteen. 

To  use  the  words  of  the  Count,  "  Wherever  the  white  man  has 
set  his  footmark,  there  the  print  of  the  native  foot  is  obliterated ; 
and,  as  the  tender  plant  withers  before  his  tread,  so  withers  the 
aboriginal  inhabitant  of  the  soil."  The  consequences  of  this  law 
are  great  and  obvious.  The  ultimate  extinction  of  many  varieties  of 
the  races  of  mankind  seems  to  form  part  of  the  designs  of  nature; 
and  it  would  appear  that  she  intends  to  substitute  them  by  gene- 
rations of  others.  Thus  it  is,  in  particular,  that  the  Anglo-Saxon 
**i^o,  that  numbered  some  six  milhons  only  some  two  centuries  9fii 
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a  half  ago,  and  that  now  counts  some  sixty  millions  scattered  and 
increasing  over  every  quarter  of  the  globe,  is  destined  first  to 
destroy,  and  then  to  replace  whole  nations.  It  is,  we  are  told, 
calculated  that,  in  one  hundred  and  fifty  years,  it  will  comprehend 
eight  hundred  millions  of  human  beings. 

In  placing  aside  Dr  Harvey's  little  production,  we  should  not 
fulfil  our  duty  did  we  not  thank  him  for  the  trouble  he  has  taken, 
in  starting  and  investigating  this  very  interesting  and  important 
effect  of  cross-breeding.  It  is,  in  many  respects,  creditable  ;  and 
the  investigation,  we  think,  is  calculated  to  terminate  in  something 
practically  useful. 

Flax  Husbandry. — 

The  planting  of  hemp  and  flax  woald  be  an  unknown  advantage  to  the  king- 
dom.— Bacon. 

If  we  could  conceive  it  possible  that  any  individual  would  under- 
take the  formidable  task  of  wading  through  the  Budget  speeches  of 
the  last  thirty  years,  with  a  view  to  the  acquisition  of  fiscal  know- 
ledge, we  suspect  he  would  find  himself  ultimately  far  less  en- 
lightened upon  the  subject-matter  of  his  inquiry,  than  convinced 
of  this  lamentable  fact — that  the  policy  too  frequently  pursued  by 
the  Finance  Minister  of  the  day  has  been,  to  sanction  the  remis- 
sion of  imposts  that  ought  never  to  have  been  disturbed,  instead 
of  adhering  to  that  sound  principle  which  should  be  constantly 
present  to  the  mind  of  a  considerate  minister,  that  of  devising 
sources  of  reproductive  employment  for  an  indigent  population. 

The  reduction  of  wages,  and  the  redundancy  in  the  labour 
market,  consequent  upon  Free  Trade  measures,  ought  to  stimu- 
late ''  the  powers  that  be'**  to  the  development  of  some  practical 
and  comprehensive  scheme  by  which  a  better  state  of  things  might 
be  permanently  established.  At  the  present  moment,  we  see 
private  philanthropy  actively  and  conspicuously  in  operation,  to 
promote  the  transit  of  our  industrious  countrymen  to  other 
climes.  Let  us  see  how  far  another  design  might  not,  if  duly 
encouraged,  be  as  beneficially  acted  upon  for  enlarging  the  sphere 
of  national  industrv  at  home. 

It  will,  doubtless,  be  fresh  in  the  public  mind,  that  when  lier 
Majesty  and  the  Prince  Consort  visited  the  sister  kingdom  in  the 
summer  of  1849,  there  was  one  event  which,  we  are  told,  elicited 
more  heartfelt  gratification  in  the  breast  of  our  beloved  Sovereign 
than  any  other  circumstance  connected  with  the  royal  tour.  We 
allude  to  the  royal  visit  paid  to  Belfast  for  the  purpose  of  inspecting 
the  productions  of  the  Koyal  Flax  Society,  of  vv^iich  her  Majesty 
is  patron.  On  that  occasion  the  Marquis  of  Downshire  (the 
President)  and  other  noblemen  and  gentlemen,  members  of  tlie 
Committee,  presented,  in  the  name  of  the  Society,  a  congratulatory 
address,  in  which,  inter  alta^  were  the  following  passages : — 

We  feel  an  honourable  pride  in  directing  jonr  Majesty's  attention  to  the  happy 
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influence  which  the  linen  trade  has  exercised,  in  contributing  to  raiBe  the  prarinet 
of  Ulster  to  that  comparative  position  of  independence  and  prosperity,  which  eontrtsU 
so  favourably  with  the  distress  and  misery,  whose  existence  we  deplore,  in  other 
parts  of  Ireland. 

We  have  been  sedulously  labouring  to  extend  the  cultnre  of  the  flax  plant  to  tboie 
poor  and  remote  localities,  as  tjie  £4,000,000  or  £5,000,000  now  annually  paid  to 
foreigners  for  the  material,  if  distrihuhd  at  home^  would,  by  creating  feelings  of  self* 
reliance  among  the  people,  tend  to  show  them  that  the  natural  resoarcei  of  tk 
country  are  amply  sufBcient,  if  fully  developed,  to  support  her  population,  and  vovld 
prevent  them  from  looking  for  eleemosynary  relief  from  strangers.  Frooa  the  Mwi^ 
of  the  seed  to  the  finishing  of  the  woven  fabric,  all  the  operations  of  this  branch  of 
industry  are  performed  at  home,  affording  employment  alike  to  the  farmer,  the  a^ 
cultural  labourer,  and  the  artisan — creating  an  intelligent  and  enterprising  middlt 
class  of  manufacturers,  the  want  of  which  is  so  much  felt  in  other  districts  of  Irelaad 
— and,  by  the  export  of  the  products,  contributing  to  the  employment  of  our  merctn- 
tile  navy,  and  affurding  an  item  of  exchange  for  the  productions  of  foreign  conntricL 

Well  might  her  Majesty  express  to  Lord  Downshire  the 
"extreme  gratification''  she  felt,  after  having  gone  through  the 
different  apartments,  and  inspected  the  various  stages  of  the  plant, 
from  the  pound  of  unbleached  yarn-thread,  of  the  value  of  three 
halfpence,  to  the  pound  of  unbleached  thread,  of  the  market  value 
of  thirty  guineas  ! 

And  here,  by  the  way,  a  little  digression  may  be  admissible,  for 
the  purpose  of  taking  a  brief  retrospective  glance  at  the  legislatire 
proceedings  connected  with  this  subject.     Soon  after  the  accession 
of  Geo.  III.,  we  find  an  act  was  passed  (in  consequence  of  the 
great  increase  in  the  consumption  of  linens  within  Great  Britain 
and  the  British  dominions  in  America)  for  granting  additional 
duties  on  tlie  importation  of  certain  foreign  linens,  a  portion  of 
wliich,   "not  exceeding  £lo,000  per  annum,''  was  to  be  set  apart 
for  the  establishing  of  a  fund  for  promoting  the  growth  of  hemp 
and  flax  at  home ;  or,  as  it  is  more  explicitlv  expressed  in  the 
preamble  to  the  Act,   (7  Geo.  III.  c.  58,)   "tlie  establishing  a 
proper  fund  for  the  encouragement  of  raising  and  dressing  hemp 
and  flax  would  be  a  great  advantage  to  the  linen  manii/hcturers  within 
this  Icifigdoifiy'"''  &;c.      A  subsequent  act  (10  Geo  III.  c.40)  directs 
the  annual  distribution  of  the  above  sum  :  c£*8000  to  be  applied  to 
England,  and   .f  7000  to  Scotland.      Another  act,  however,  (27 
Geo.  III.   c.  13,)  revealed  an  untoward  fact,  namely,  that  the 
duties  directed  to  bo  set  apart  for  this  praiseworthy  object  "  had 
never,  in  any  one  year,  amounted  to  the  sum  of  £15,000;  but, 
upon  a  medium  of  nineteen  years,   computed  from   the  5tb  of 
January  1768 — being  the  year  after  they  took  place — the  sum  of 
£6,385,  15s.,  is  taken  to  be  the  average  amount  of  the  annual 
produce  thereof;"  conseauently,    the    latter   sum    became    the 
amount  of  the  fund  annually  applicable  to  the  purposes  expressed 
in  the  previous  acts ;  the  bounties  to  be  continued  for  seven  jean 
from  the  25th  of  March  1787,  at  the  rate  of  3d.  for  every  stone 
:)f  hemp,  and  4d.  for  every  stone  of  flax  raised  in  Great  Britain. 
This  statute  continued  in  operation  till  1834:  in  the  session  of 
^'^    'car  a  minister  of  the  Crown  introduces  a  bill  "  to  r^eal  so 
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mucli  of  several  acts  as  authorises  the  issuing  any  sums  of 
money  out  of  the  Consolidated  Fund  for  the  encouragement  of  the 
raising  or  dressing  hemp  or  flax."  The  only  word  in  the  pre- 
amble authorising  the  measure  being,  that  it  was  "  expedient^' 
that  the  said  bounties  should  cease.  The  bill  wont  through  its 
respective  stages,  sub  silcntio^  and  all  legislative  encouragement 
for  this  species  of  British  industry  was  thenceforth  abrogated ! 

Returning  to  the  culture  of  flax  in  Ireland,  wo  find  the  increase, 
in  the  growth,  and  the  great  improvement  in  the  quality,  conse- 
quent upon  a  visit  of  Irish  farmers  to  Belgium  some  years  since  to 
to  watcli  the  mode  of  management  in  that  country,  have  resulted 
in  this  fact :  that  foreigners  from  all  parts  of  the  world  are  now 
constantly  visiting  the  sister  kingdom  to  acquire  information  as  to 
the  process  of  "  scu telling  "  flax — a  circumstance  by  no  means  sur- 
prising when  we  contemplate  (in  addition  to  the  statement  of  the 
J3elfast  Society)  the  manifold  benefits  accruing  from  the  culture  of 
this  invaluable  clothing  plant  even  upon  a  very  small  scale. 

One  of  the  most  interesting  circumstances,  in  relation  to  this 
subject,  may  be  here  alluded  to,  as  having  taken  place  a  year  or 
two  since  at  Skibbereen,  on  the  occasion  of  a  public  meeting  con- 
vened for  the  purpose  of  forming  a  local  branch  in  connection  with 
the  Belfast  Flax  Improvement  Society,  in  order  to  promote  the 
intended  cultivation  of  flax  in  that  union.  The  object  was  so  far 
accomplished  that  the  nucleus  of  a  society  was  formed;  and  the 
meeting,  composed  of  the  clergy  and  leading  gentry  of  the  neigh- 
bourhood, were  not  a  little  edified  by  the  stimulating  remarks  of 
the  speakers,  but  especially  b}'  what  fell  from  Mr  Marshall,  the 
Government  relief  inspector  of  West  Carbery,  who  was  called  upon 
to  give  a  description  of  the  modes  pursued  in  the  north  of  Ireland 
in  the  cultivation  of  the  flax  crop.  The  following  is  a  portion  of 
Mr  Marshall's  speech: — 

Having  been  bred  up  in  a  flax  country,  it  had  struck  him  that  this  district,  and 
indeed  the  entire  south  of  Ireland,  did,  within  itself,  possess  ample  resources  for  the 
removal  of  the  destitution  that  pervaded  the  great  mass  of  their  population,  by  pur- 
suing  the  cultivation  of  flax,  for  the  growth  of  which  their  soil  and  climate  were 
peculiarly  adapted.  The  potato  having  now  become  an  uncertain  crop,  the  present 
was  a  time  especially  favourable  for  the  introduction  of  the  cultivation  of  flax  into 
this  part  of  the  country,  and  all  that  was  wanted  was  a  little  exertion  among  the 
gentry  and  proprietary,  in  order  to  procure  for  the  people  that  knowledge  respecting 
the  proper  management  of  this  crop,  of  which  they  were  now  quite  ignorant.  In 
fact,  flax,  in  this  part  of  Ireland,  was  completely  spoiled  in  all  the  stages  of  its  culture, 
and  was  consequently  an  article  of  little  value.  In  the  first  place,  flax  should  not 
be  grown  on  potato  ground,  but  on  stubble,  which  should  be  ploughed  deep  in  the- 
month  of  November,  and  let  lie  over  till  spring ;  then  second  ploughed,  harrowed, 
and  prepared  fine  and  clean,  and  the  seed  (which  should  be  Uiga,  when  attainable) 
Fowu  either  in  the  last  week  of  March  or  the  first  week  of  April  ;  when  sown  later, 
the  crop  cannot  arrive  at  maturity  in  proper  season.  It  had  been  said  that  flax 
was  a  scourging  crop  :  this  was  a  mistake  ;  for,  if  flax  were  grown  on  wheateu 
stubble,  (the  land  of  aU  others  best  adapted  for  it,)  a  crop  of  oats  may  then  succeed 
the  flax,  and  it  would  be  found  a  better  crop  than  if  it  had  succeeded  the  wheat. 
The  bules,  too,  were  good  food  for  cattle,  and  the  water  in  which  it  had  been  steeped 
afforded  a  most  fertilising  manure.  Mr  Marshall  then  proceeded  to  say,  that,  in 
promoting  the  growth  of  flax,  they  would  raise  a  product  that  would  pay  both  land* 
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lord  and  tenant,  and,  above  all,  afford  extensive  emplojment  io  their  people.  WmM 
to  God  (added  Mr  Marshall)  that  any  of  you,  gentlemen,  had  witneaeed  the  happi- 
ness and  prosperity  that,  in  the  north  of  Ireland,  are  consequent  on  the  CQltiTatiim  ef 
the  flax  crop  ;  the  farmer  is  largely  benefited,  and  the  labourer  does  not  depend  laldy 
on  his  own  wages  for  his  support,  for  each  member  of  his  family  is  engaged  in  cither 
■pinning  or  weaving,  or  some  other  operation  connected  with  the  manufactore  of  flax, 
and  thus  contributes  something  to  the  common  stock.  All  that  is  wanted,  in  order 
to  promote  some  degree  of  the  same  prosperity  in  Skibbereen,  is  the  diffosioB  of 
instruction  upon  the  subject  among  your  peasantry.  The  Belfast  Society  will  aid 
you  in  carrying  out  this  object. 

In  a  letter  addressed  by  Mr  Hill  Dixon  to  the  Viceroy  of 
Ireland,  about  foar  years  ago,  beseeching  his  excellency  to 
encourage  such  employment  for  the  people,  the  writer  gives  the 
following  illustration  of  what  is  achievable  from  the  produce  of 
only  three  statute  acres  of  flax,  which  had  been  purchased  by  m 
eminent  cambric  house  for  15s.  per  stone,  and  pronounced  by  the 
firm  to  bo  equal,  if  not  superior,  to  any  foreign  flax  for  which  thev 
had  given  26s.  A  portion  of  it  remained  stiil  to  be  delivered;  iu 
reference  to  which  Mr  Dixon  says: — 

Should  this  part  be  as  productive  as  that  already  furnished,  the  entire  produce  of 
the  three  acres  will  be  1*20  stones,  which,  at  15s.,  will  give  to  the  farmer  £90 ;  bat 
he  has  a  certainty  of  100  stones,  which  will  realise  him  £75.  Thie  flax  is  now  is 
process  of  conversion  into  cambric  pocket-handkerchiefs,  is  capable  of  being  ipuB  te 
thirty  hanks  to  the  pound,  and  is  to  be  spun  by  the  hand.  Mark,  now,  the  employ- 
ment this  will  give.  It  will  afford  constant  employment  for  twelve  monthi  to  iSS 
women  to  spin  it ;  18  weavers  wiU  be  occupied  a  liJce  period  in  weaving  ;  and  it  will 
require  40  women  a-year  to  hem-stitch  (or  vein)  the  handkerchiefs — thus  giving  eon' 
stant  employment  for  twelve  mouths  to  190  persons.  It  is  curious  to  trace  the  resalt 
of  the  process  which  this  flax  is  undergoing  :  it  will  produce  210  webs  of  cambrio; 
each  web  containing  five  dozen  of  handkerchiefs  ;  each  dozen  will  be  worth  40s.;  and 
the  entire,  when  fiuished,  will  be  worth  £2100. 

To  these  instructive  statistics  wo  may  superadd  the  impressirc 
fact  that  the  annual  vahie  of  the  crops  in  the  flax-growing  districts 
of  Ireland  is  now  estimated  at  upwards  of  two  millions  sterling. 
The  following  official  return,  compiled  at  tho  office  of  Public  Work, 
Dublin,  by  Captain  Larcom,  shows  tho  extent  of  flax  cultivated  iu 
each  of  the  Irish  provinces  during  the  years  1847-8-9 : — 

1847* — Ulster,  53,701  acres;  Monster,  11(>6  acres;  Lcinster,  1644  acres;  Con- 
naught,  1811  acres.    Total,  58,312  acres. 

1848.— Ulster,  49,540  acres;  Muustcr,  1249  acres;  Lcinster,  1239  acres;  Coa- 
naught,  1826  acres.    Total,  53,863  acres. 

1849. — Ulster,  57,651  acres  ;  Munster,  037  acres  ;  Leinster^  741  aeiea ;  Cou- 
naught,  985  acres.     Total,  00,314  acres. 

The  county  of  Donegal,  we  are  told,  produced  in  1849  the 
greatest  quantity  of  flax  ;  but,  in  tho  county  of  Londonderry,  its 
extent  bore  a  larger  proportion  to  that  devoted  to  other  crops  than 
in  any  other  county  in  Ireland,  the  proportion  being  one  acre  of 
*^{ix  to  every  fourteen  acres  of  arable  land. 

If  wo  turn  to  Scotland,  where,  in  bygone  days,  flax  was  grown  on 
\lmost  every  estate,  we  find  a  society,  with  llord  Aberdeen  for  its 
^resident,  has  been  recently  established,  on  principles  similar  to 
ihose  of  the  Irish  Society,  for  "  reviving"  the  culture  of  the  crop 
•    that  country  ;  and,  in  a  paper  communicated  to  the  Highland 
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and  Agricultural  Society  by  Mr  Thomson  of  Banchory,  that  gentle- 
man stated  that  he  had  been  repeatedly  in  Holland  and  Belgiuin, 
and  was  much  struck  by  the  evident  wealth  and  comfort  of  the 
small  farmers  in  those  countries.  On  inquiry,  he  found  that  their 
comfortable  circumstances  were  ^^  mainly  attributable  to  the  culture 
of  flax.^ 

To  promote  the  culture  of  this  plant  in  England,  as  well  as  in 
Ireland  and  Scotland,  is,  however,  an  object  equally  demanding 
national  attention  at  the  present  moment,  seeing  that  it  is  actually 
more  profitable  than  growing  com.  In  proof  of  this,  we  may 
remark  that  there  exist  many  experienced  agriculturists,  in  dif- 
ferent counties,  whose  annual  practice  furnishes  indisputable  evi- 
dence, that  not  only  in  a  social,  but  in  a  pecuniary  point  of 
view,  flax  "will  answer  to  grow  it."*'  Here  are  two  or  three 
instances.  Mr  Sotheron,  the  member  for  North  Wilts,  made  the 
following  communication  at  the  anniversary  meeting  of  the  Chip- 
penham Agricultural  Association  in  184^  : — 

It  was  well  known  (said  Mr  Sotheron)  that  he  had  for  the  last  two  years  taken  a 
considerable  interest  in  the  cultivation  of  flax.  He  had  with  him  a  specimen  of  linen 
grown  from  flax  on  his  own  farm,  hacked  and  dressed  and  spun  at  home.  The  great 
question  was,  whether  it  would  answer  to  grow  it !  He  would  not  give  them  A^tm, 
but  he  would  tell  them  that  at  that  moment  flax  was  an  article  at  a  yery  low  price. 
He  had  expended  £14, 10s.  on  two  acres  in  labour  ;  and  the  produce  had  realized 
£13, 10s.  per  acre.  He  did  not  to  say  that  it  was  the  price  which  he  had  thought  of; 
but  the  main  point  was  this,  it  enabled  them  to  afford  a  very  large  fidd  of  Uibour  to 
pei'soru  for  whom  there  was  now  great  difictdty  to  find  any  work,  particularly  in  the 
winter. 

Mr  Beale  Browne,  the  proprietor  of  flax-works  in  Gloucester- 
shire, in  a  published  letter,  (March  1849,)  detailing  a  series  of  rules 
for  the  guidance  of  flax-planters,  concludes  with  tne  following  use- 
ful information  : — 

I  have  proved  the  Cotswold  Hills  can  grow  good  flax,  and  the  demand  is 
increasing  daily.  A  more  beautiful  sample  than  two  waggon-loads  sent  to  me 
yesterday  by  Sir  T.  Tancred,  cannot  easily  be  seen  ;  and  let  me  also  add,  the  vatt 
amount  of  labour  the  cuUivation  of  thit  plant  givet,  which  thould  be  a  contideratiou  m 

these  distressed  times, 

Mr  Dixon  and  Mr  Ward  (members  of  the  Royal  Agricultural 
Society)  have  likewise  confessed  to  the  realising  a  clear  profit, 
after  deducting  every  expense,  of  «P21  in  one  case,  and  of  J^2S  to 
£24:  per  acre  in  another.  We  remember,  also,  to  have  read  an 
account  of  the  proceedings  at  an  agricultural  meeting  at  Scar- 
borough, about  three  yeai*s  since,  when  one  of  the  speakers  stated 
that  he  had  grown  forty  acres  of  flax,  and  cut  it  green  at  £9  per 
ton  ;  not,  he  said,  that  this  was  a  full  return  for  the  produce  of 
his  soil,  but  because  of  "  the  excellent  crops  of  clover  which  he 
found  he  had  after  it.*"  Innumerable  instances,  indeed,  might  be 
cited  to  disprove  the  popular  prejudice  of  flax  being  a  ^^  scourging^ 
crop.  It  may  suffice  to  refer  to  such  authorities  as  Lord  Erne  and 
Sir  Robert  Kane  in  Ireland;  Lord  James  Hay  and  Captain 
Dalrymple   in   Scotland ;     and  the  individuals  already  quoted. 
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always  incliidinjr,  moreover,  the  extensive  experieiice  of  Mr 
yVarnes  of  Norfolk.* 

A^ain,  if  we  contemplate  this  important  subject  in  another  point 
of  view,  the  followinn;  startling  data  are  represented  to  us.  Itia 
asserted  that  a  sum  little  short  of  <f  6,000,000  is  annually  expended 
in  the  purchase  of  foreign  flax.  The  yejirly  consumption  of 
this  material  for  the  London  trade  is  computed  at  120,000  tons. 
If  this  were  <5rown  at  home^  it  would  occupy  400,000  statute  acres; 
the  value  of  the  crop  would  be  <f  6,500,000,  and  that  of  the 
seed  c(?l,400,000— makin<r  a  total  of  nearly  ,^8,000, 000. 

But  foreign  flax  is  permitted  to  bo  imported  at  a  nominal  duty, 
Russia  enjoying  the  advantage  of  Britisli  legislation  in  her  favour 
to  the  extent  of  three-fourths  of  the  entire  quantity  annually 
imported ;  while  Holland  and  Belgium,  Prussia  and  JEgypt,  stand 
next  in  the  order  of  favoured  contributors. 

What,  then,  is  the  course  which  the  foregoing  facts  naturally 
suggest  ?  Do  they  not  significantly  point  to  the  expediency  of 
re-imposing  the  duty  upon  foreign  flax,  and  of  renewing,  upon  a 
more  liberal  scale  than  heretofore,  the  legislative  encoui*agenient  to 
increase  the  cultivation  of  this  valuable  clothing  plant  throughout 
the  United  Kingdom  ?  By  such  a  course  the  undermining  efforts 
of  the  foreign  competitor  would  bo  destroyed,  and  a  wide  field 
opened  for  the  permanent  employment  of  tens  of  thousands  of  our 
countrymen  and  their  indigent  families. 


r, 


Characteristics  of  the  year  1850. — ^y  Mr  Towers,  Croydon.  1 
ropose,  on  this  occasion,  to  follow  up  the  plan  adopted  in  the 
a.st  year,  and  to  divide  each  month,  as  nearly  as  its  meteorology 
will  admit,  into  three  portions,  wherein  tho  barometric  pind  ther- 
mometric  averages,  tho  prevailing  winds  and  their  force,  the  con- 
dition of  the  atmosphere,  and  tho  prevailing  weather,  will  be 
stated.  This  year  is  coni>idercd  to  have  been  peculiar;  on  the  whole, 
(locally  at  least,)  exceedingly  dry ;  so  much  so,  that  the  springs 
have  been,  and  remain,  very  low,  many  of  the  wells  having  been 
destitute  of  water  for  three  months  of  the  autumn.  The  tempera- 
ture has  been  low,  with  occasional  protracted  absence  of  sun ;  but 
not  further  to  anticipate,  I  come  at  once  to  particulars. 

January, — First  jiertod^  the  lOtli  day  inclusive.  Barometer 
above  SO  inches  on  five  davs,  avera£:e  of  the  ten,  29  in.  91  cents. 
Temperature,  average  of  night,  yO\2,  of  the  days,  35*.6.  Wind, 
westerly  by  north  or  south  during  the  first  five  days ;  then  north- 
easterly, gentle  in  force,  atmosphere  mostly  gloomy,  overcast, 
three  sunnv  davs.  Scarcely  anv  rain,  and  a  mere  hint  of  snow. 
oolar  spots  (maculce)  observed  on  the  5th. 

Second  period^  includes  eleven   days,  because  the  easterly  winds, 

'^'h  commenced  on  the   10th,  prevailed  (with  the  exception  of 

•■ — ~-^^  ' 

'  The  recommendation  of  ilic  culture  of  flax  does  not  at  aH  depend  on  \U  belof 
—• » ti.at  U  t.#^«  ^'^ourging  to  the  land,  which  we  regard  as  a  complete  lUIaey. — EiK 
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the  19th)  throughout.  They  came  in  rather  forcibly,  but  lulled 
almost  to  a  calm  on  the  16th.  The  barometer  declined  a  few  cents 
till  the  20th,  then  it  rose  to  30  inches,  and  to  30.35  cents  in  the 
evening  of  the  21st.  Temperature  of  the  eleven  nights,  nearly 
29**  of  the  days,  barely  32° — on  the  whole  b^low  an  ordinary 
average.  This  was  a  period  of  gloom  and  of  frequent  falls  of  a 
little  snow,  scarcely  sufficient  to  cover  the  wheat. 

Third periody  to  the  end — a  complete  change  of  wind  to  west, 
south,  or  north-west  till  the  29th  evening.  The  sun  appeared  now 
and  then,  and  a  few  spots  were  seen  on  the  27th.  The  barometer 
was  read  oft'  at  SO  in.  48  cents  on  tlie  22d,  at  30.42  cents  on  the  27th, 
and  its  average  was  far  above  30  inches  throughout.  The  lowest 
average  of  the  ten  nights,  34® — the  highest  of  the  days,  nearly  42**. 

January  thus  may  be  called  a  cold  and  gloomy  month,  but  cerr 
tainly  dry.  In  France  and  Italy,  we  read  of  intense  frosts,  and 
exceedingly  deep  snows. 

The  condition  of  all  the  winter  crops  on  the  ground  appeared 
very  promising;  there  was  no  degree  of  frost  to  effect  any  injury, 
and  yet,  the  temperature  was  sufficiently  low  to  prevent  any  great 
luxuriance  of  the  young  wheat. 

February, — The  character  it  assumed,  at  least  in  North  and 
East  Surrey,  was  extraordinary ;  and,  for  the  sake  of  convenience,  I 
divide  it  into  two  portions  only.  In  general,  it  is  considered  to  be 
a  wet  month,  and  to  which  tho  old  saw — "  February  fill  dyke,**'  is 
appositely  applied.  By  the  few  appeals  I  shall  make  to  my  diary, 
it  will  perhaps  appear  to  be  one  of  the  blandest,  most  gentle,  and 
equable  months  of  the  year  1850.  The  first  days  were  dull  and 
overcast,  followed  by  twelve  mild  and  generally  clear,  with  a  pre- 
valence of  sun,  on  whose  disc  small  spots  were  discerned,  on  the 
3d,  5th,  10th,  and  12th.  The  wind  came  from  some  western  point, 
generally  by  south  ;  the  current  often  being  lively.  There  were 
showers  on  seven  of  the  days — with  hail  on  the  12th  day — alter- 
nating pretty  nearly  with  as  many  fine  days.  The  instrumental 
averages  were  noted  by  me — barometric  column  about  29  in.  72 
cents  ;  thermometrio  temperature  in  the  nights,  37®.8 — days, 
max.  40^. 

Second  pei'iod^  15th — 28th,  inclusive.  In  this  my  diary  notes, 
thirteen  fine — that  is,  dry  days — of  which,  however,  four  only 
were  sunny,  five  were  completely  overcast ;  tho  three  last,  26th, 
27th,  and  28th,  hazy — the  20th  alone  proved  very  rainy — on  the 
23d  we  noticed  a  lunar  halo.  The  wind  generally  blew  from  some 
western  point,  but  it  veered  to  east,  by  north  and  south.  The 
leading  phenomena,  however,  was  the  high  position  of  the  bare* 
meter;  the  average  being  SO  in.  21  cents.  The  average  lowest 
temperature,  I  quote  at  47®.2 — the  highest  50°.83. 

These  data  are  altogether  extraordinary  for  the  fickle  month  of 
February ;  and  particularly  if  the  very  small  quantity  of  rain, 
according  to  the  estimate  in  the   Gardeners*  Chronicle^ — namely, 
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/s'oths  of  an  inch — be  taken  into  the  account.     Tlie  wheat  began  in 
look  more  gay ;   nor  was  this  surprising,  when  the  all  but  total 
absence  of  frost  is  considered — SV  of  Fahreinheit,  on  the  IStli 
morning  and  evening,  being  the  lowest  degree  marked  liere  ! 
We  now  approach  a  still  more  important  and  critical  period, 
March. — Its  meteorology  admits  of  no  regular  periods.     Tlie 
three  first  days  were  mild — 42'*to54**;  the  barometer  fell  from 
30  in.  30  cents  on  the  second,  to  29  in.  68  cents  on  the  third 
evening ;  wind  south-west.    Then  the  current  varied  to  N.  by  E.; 
and  drying  winds  continued  till  the  twenty-first  evening,  varjin* 
in  force,  but,  upon  the  whole,  gentle.     I  cannot  retrace  a  period  of 
eighteen  consecutive  days  wherein  the  mercury  stood  so  consist- 
ently high.      On  the  5th  day  I  read  ofF  30  in.  40  cents;  6th  and 
7th,  30  in.  50  cents ;  on  the  12th  to  15th,  30  in.  51  cents  to  30  in. 
40  cents ;  and  intermediate! v  it  was  alwavs  far  above  30  in.    Ou 
the  d<ay  of  the  vernal  equinox^  (nearly  midnight  of  the  20th,)  it 
had   receded  to  13   cents,   but  recovered  the  altitude  of  30  in. 
20  cents.     We  had  eleven  sunny  days,  and  on  seven  of  them  1 
observed  solar  maculse.     Kain  occurred  twice.      The  mornings  of 
5th,  12th,  13th,  16th,  and  17th,  were  frosty,  with  rime  only;tbe 
days  10°  to  12°  warmer — one  only  marking  56**  ;  there  'was  a 
recurring  tendency  to  morning  haze  and  fog,  and  occasionally  to 
that  consistent  sunless  gloom  which  became  a  feature  of  the  spring 
and  summer.     The  equinox^  as  a  jjroffnostic^'wsLS  certainly  favour- 
able ;  yet  it  wavered,  and  appeared  indecisive  in  its  character,  and 
the  summer  will,  I  believe,  be  thought  to  have  corresponded  with 
the  indication.      Tiie   averai::e  niglit  temperature  of  the  whole 
month  was  about  33° — one  degree  above  the  freezing  point :  the 
maximum  only  45^°.     A  change  in  the  weather  took  place  about 
noon  of  the  22d  ;  rain  fell  in  the  night.  Snow-showers  on  the  24tfa, 
with  piercing  wind  ;  and  again,  on  the  27th,  there  was  snow,  fol- 
lowed by  keen  frost  on  the  28tli,  which,  however,  soon  passed 
away,  leaving  the  weather  a  good  deal  meliorated.     The  quantity 
of  rain,  as  estimated  at  Cliiswick,  w<as  only  0.13  cents  of  an  inch. 
March,  therefore,  was  the  coldest  and  driest  month  of  the  year: 
and  thus  a  check  was  given  to  the  progress  of  vegetation.    *Thi8 
check  was  never  completely  compensated  as  to  time,  though  the 

tositive  injury  incurred  was  nil,  when  compared  with  that  inflicted 
y  the  immense  snow  and  cutting  frost  of  April  16th  and  17th, 
1849. 

April  sustained  its  usual  showery  character,  to  the  end,  at  least, 

of  the  third  week,  during  which  my  diary  registers  sixteen  days 

jr  nights  wherein  some   rain   fell.      The   prevailing    wind  was 

loutherly  by  west  till  the  10th,  then  it  veered  for  a  few  days  by 

south-east,  reverted  to  a  westerly  point,  and  became  easterly  in 

he  last  week,  the  temperature  (leclining  to  two  or  three  det^r^ea 

>elow  its  average.     The  force  of  the  wind  varied  as  uauaf;  in 

^>^^    it    am'^unted  to    little   more  than  a  gentle   air,    but 


>, 
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advanced  to  a  lively  breeze,  becoming  almost  a  gale  on  the  3d  or 
4th,  27th  and  28th.  Tlie  atmosphere  was  pretty  clear ;  with  sun 
on  nine  occasions  within  the  first  three  weeks,  and  became  mucli 
more  sunny  during  the  last  ten  days,  when  there  were  only  one  or 
two  showers.  On  the  21st,  clouds  and  gloom  predominated,  which 
tended  to  keep  down  the  teni^*ature.  Solar  spots  were  absent  on 
the  5th  and  9th,  but  always  present  when  an  observation  was  sub- 
sequently taken. 

The  range  of  the  barometer,  during  the  twenty-three  first  days, 
I  quote  between  29  in.  '05  cents,  the  lowest,  and  30  in.  '04,  the 
highest — the  average  being  29.55,  which  agrees  pretty  nearly  witli 
the  point  usually  marked  ''^changeable''*  on  the  engraved  plates  of 
our  instruments.  The  mean  lowest  teniperature  of  all  the  nights 
appears  to  have  been  (at  Croydon)  43°'9,  which  is  nearly  3*  below 
the  estimated  mean  of  nine  seasons  at  Greenwich.  Unfortunately, 
the  greatest  depression  occurred  after  the  23d,  coincidently  with 
the  setting  in  of  cold  easterly  wind,  and  the  great  rise  of  the  mer- 
cury to  30  in.  13  cents  or  more,  the  average  temperature  being 
then  reduced  to  40°  ! 

Tlie  highest  temperature  of  the  days  was  observed,  on  the  2d 
(62«),  on  the  7th  (63°),  and  on  the  llth  {6^'') !  the  mean  maxi- 
nuim  of  the  entire  month  being  a  fraction,  only,  above  56^  which, 
added  to  the  night  temperature  (say  44°,  to  avoid  fractions)  gives 
exactly  50^  as  the  total  mean.  This  rather  exceeds  the  Green- 
wich estimate  ;  that^  however,  had  been  much  reduced,  by  including 
the  mean  of  the  bitter  cold  April  of  1849 — i,  e.  42®.2  !  As  a 
closino^  remark,  I  may  just  state  that,  at  the  end  of  April,  the 
••'  oak  buds  were  plentiful,  in  advance  of  the  ash  !  '^  The  condition 
of  the  ground  throughout  the  month  was  favourable  to  all  the 
operations  of  preparation  and  spring-sowing,  and  of  this  the  best 
farmers  availed  themselves. 

May, — The  prevailing  weather  will  mark  the  periods  into  which 
I  must  divide  this  month.  Thus,  the  eight  first  days  comprise 
that  unsettled  state  which  is  termed  changeable ;  for  in  it  there 
were  five  showery  or  wet  days,  but  only  three  without  rain,  and 
with  more  or  less  sun.  The  winds  were  fluctuating  between 
north-east  and  westerly.  The  barometer  stood  some  tenths  of  an 
inch  above  30  inches  till  the  evening  of  the  4th,  then  it  fell  to 
changeable,  or  thereabout.  The  mean  temperature  of  eight  nights 
was  39^ ;  that  of  the  day  maxima,  very  nearly  5P.  Slight  frost, 
indicated  by  rime,  was  on  the  herbage  on  the  3d,  which  touched 
the  haulm  of  early  potatoes  in  a  few  places. 

The  dry  period  extended  from  the  9th  to  the  21st,  both  inclu- 
sive. In  it,  a  rather  northerly  current  prevailed,  sometimes 
veering  by  east,  at  others  by  west — occasionally  there  were  south- 
west breezes.  My  table  registers  eleven  fine  davB,  many  of  which 
were  bright ;  on  four  of  them  I  saw  spots  on  the  son'^s  disc.  A 
few  showers  fell  on  the  12th  ;  and,  after  a- little  hail  on  the  IStb^ 
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an  early  frost  occurred  on  tlio  16th  inorninjj.  The  barometric 
ranqe  was  between  29  in.  67  cents,  and  30  in.  10  cents  on  the 
14tii.  Thirds  or  rainy  period,  22d  to  the  28th,  durincir  which  the 
barometer  declined  from  29  in.  70  cents  to  29  in.  50  cents,  every 
day  being  more  or  loss  showery.  Kfipm  the  28th  to  the  end,  the 
mercury  rose  from  29  in.  90  cents  to  30  in.  20  cents,  those  four 
days  were  also  fine,  and  generally  sunny — mid-day  temperatare  of 
the  31st  =  70"*.  The  mean  aycrages  of  the  entire  month  were 
42**  minimum — 59.22  maximum.  The  temperatare  had  progres- 
sively meliorated  till  the  29th,  when  the  east  wind  setting  in, 
reduced  that  of  the  nights  and  early  morning. 

My  diary,  at  its  close,  has  the  following  note: — *'  Oaks  in  fall 
leaf,  ashes  little  so.**' 

June  commenced  as  May  had  closed.  High  state  of  the  baro- 
meter till  the  4th,  average  about  30  in.  18  cents,  wind  easteriv; 
and  here  it  may  be  obseryed  that,  throughout  the  spring,  there 
was  no  run  of  a  north-easterly  current ;  the  weather,  indeed,  wis 
unwontedly  dry,  but  never  parching !  The  month  divides  itself 
into  two  principal  periods  after  the  first  four  days — namely, 
Firsts  from  the  4th  to  the  16th — wherein  the  mercurial  colomn 
declined  to  the  mean  of  29  in.  76  cents,  the  greatest  depression 
being  29  in.  50  cents  on  the  14th.  The  thermonietric  averages 
were — 5]°.66  minimum,  67°  maximum.  The  prevailing  winds 
were  south-westerly — brisk  on  the  6th,  7th,  12th,  and  13th;  and 
then  there  were  showers.  The  other  days  were  generally  fine, 
with  a  fair  proportion  of  sun.  Hay-making  commenced  with  as 
about  the  8th  or  9th. 

Second  period. — The  barometer  ascended  rapidly  after  the  15th; 
60  that,  between  the  16th  and  27th,  both  inclusive,  the  average 
mean  was  30  in.  15  cents:  it  then  declined,  so  that  the  mean  of 
the  three  last  days  fell  to  29  in.  82  cents.  The  temperature  of 
the  15  days  ayera2:ed,  minimum,  53^.6 — maximum,  72*.4:  thus 
the  nights  were  cold — in  one  instance  (16th)  the  potato  herbage 
was  a  little  injured  by  a  frosty  rime,  £ullowed  by  brilliant  sun. 
The  winds  fluctuated  much  till  the  24th,  when  an  easterly  current 
set  in  for  four  davs.  On  the  26th,  after  haze,  the  heat  at  7S* 
became  oppressive,  with  thunder,  and  the  weather  became  un- 
settled. I  marked  the  following  items: — "  17th,  oats  and  barley 
in  ear;  wheat  fine — in  flower  on  the  25th.''      This  was  late,  and 

E roved  that  the  average  general  temperature  of  the  cjuarter  had 
een  low.      The  exceeding  drought  of  the  half  year  is  verified  by 
i\\Q  Chiswick  tabic  of  the  fall  of  rain  in  inches  and  decimal  parts — 

1850.  Indies. 

January,  .  •  .  1.43 

February,  .  .  .  0.05 

March,  .  .  .  0.13 

April,     .  .  .  .  1.79 

May,      ....  1.84 

June,     ....  0.39 

6.53 
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July  produced  its  usual  rains,  but  they  were  not  equally  distri- 
buted. The  month  divides  itself  fairly  into  two  periods.  The 
first  includes  sixteen  days,  during  which  there  was  not,  here^  either 
one  hot  day  or  one  genial  night,  till  the  14th,  when  the  thermo- 
meter marked  58°  at  the  lowest,  on  the  self- registering  scale,  and 
70"  as  the  maximum.  The  average  of  the  16  days  were  taken  at 
52.1 — lowest,  69°  (less  a  mere  fraction)  for  the  day  maximum. 
The  barometer  fluctuated  between  29  in.  70  cents  and  30  in.  15 
cents,  the  latter  only  for  a  few  hours  on  the  5th  evening.  The 
wind  was  south-westerly  till  the  5th,  passing  to  S.E.  and  N.E. 
for  two  days — subsequently  to  N.W.,  till  the  12th,  when  it  be- 
came easterly,  with  a  lively  current  on  the  13th,  14th,  and  15th, 
with  a  great  increase  of  temperature.  The  15th,  every  one  knows, 
is  the  dreaded  modem  St  Swithin — t.  e.,  of  the  new  style :  that 
day  ])roved,  to  all  appearance,  one  of  the  most  splendid  of  the 
summer — 78°  temperature ;  barometer  30  inches,  but  falling ; 
wind  easterly  by  south — by  north  in  the  evening.  On  the  16th 
it  became  unsteady,  ending  in  a  S.  W.  lively  current.  This  was 
the  hottest  day ;  there  were  "  heavy  roclcy  cumuli  in  the  north 
and  north-east,  which  dispersed  at  sunset,  when  streamers  of 
cirro-stratus  rose  from  S.  VV.  to  the  zenith."  Heat  82%  falling  to 
71°  at  10  P.M.  In  this  period  some  rain  fell  on  the  4th,  7th,  and 
1 1th  ;  all  the  other  days  were  line,  though  not  generally  brilliant; 
but  the  phenomenon  of  black  diffused  rays,  passing  from  the  illu- 
minated gilt  edges  of  a  western  cloud,  were  observed  as  a  threaten- 
ing token  on  the  8th  and  14th. 

Second  and  wet  period — for  the  17th  commenced  with  haze, 
variable  wind — followed  by  vast  cumulous  masses — gloom,  and 
oppressive  heat  at  78** — a  few  rolls  of  distant  thunder,  but  with 
only  a  few  drops  of  rain.  The  weather  was  broken  up,  small  rain 
fell  for  some  hours  on  the  18th  till  noon,  hot  sun  broke  forth,  then 
heavy  masses  of  clouds  formed  gradually,  und  prodigious  explo- 
sions of  thunder  were  heard  at  5  p.m.,  not  remote  from  Crovdon, 
which  produced  a  good  quantity  of  close,  but  not  heavy  rain.  In 
this  period  I  noted  only  live  dry  days,  two  of  which  (30th  and 
31st)  were  sunny,  the  barometer  then  having  risen  to  30  in.  i^ 
cents.  Previously  the  mercury  had  averaged  fully  29  in.  80  cents, 
its  lowest  depression  in  the  25 th  night  being  29  in.  65  cents. 
After  the  storm  the  temperature  was  reduced,  though  there  were 
occasional  accessions  of  heat,  as  on  the  22d  to  78"";  23d,  83°;  Slst, 
75°.  Thunder  and  heavy  showers,  gloom  with  great  variations  of 
wind,  characterised  the  latter  weeks  of  the  month.  The  averages 
of  the  thermometer  were  56°.8  by  the  nights,  70^°.26  by  the  days. 
The  harvest  had  not  advanced  as  had  been  hoped.  Rain  had  been 
much  wanted  ;  but,  when  it  came,  the  sun  failed  us. 

August  presontecl  a  motley  character,  and  may  be  divided  into 
dry  and  wet  periods,  each  of  short  duration.  The  four  first  '» 
barometer  marked  SO  in.  .09   cents ;    wind  fiouth-westerlv, 
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though  partially  cloudy ;  day  heat,  65**  to  77°.  From  the  5th  to 
12th  inclusive,  more  or  less  rain  fell,  excepting  the  11th;  heit 
reduced  to  about  69°;  wind  generally  west  oy  south ;  more  fitful 
in  strength.  On  the  13th  fine  weather  set  in,  and  continned  till 
the  20th  evonin<^.  A  rainy  period  came  in  on  the  2l8t,  (wind 
passing  from  south-east  to  north-west  and  to  south-west,)  and 
continued  till  the  27tli.  A  good  deal  of  rain  fell,  and  thunder, 
with  hail  occurnd  on  the  24th.  There  were,  however,  several 
finer  harvest-days. 

The  barometer  rose  again  to  above  30  inches  on  the  28th,  and 
the  month  closed  with  the  mercurv  at  30  in.  30  cents  ;  wind  west 
by  norti).  The  temperature  of  all  the  nights  was  pretty  equabia 
and  genial  till  the  27th,  when  it  stood  at  48%  declining  to  43°— 
the  average  mean  of  the  nights  was  53''.  7.,  that  of  all  the  dava, 
68».I2.  •  ' 

1  noticed,  at  the  time,  that  wheat-harvest  began  on  the  6ih, 
four  days  later  than  was  reported  from  Berkshire.  On  the  17th, 
much  had  been  carried  in  good  order.  On  the  24th,  being  Satu^ 
day,  a  day  after  full  moon,  great  efforts  were  made,  and  the  major 

fart  of  the  sheaves  had  vanished  from  the  fields.  The  quality, 
firmly  believe,  (and  so  I  was  assured  by  good  judges,)  to  be  fine. 
Barley,  in  some  places,  was  much  cut  up  by  the  hail  and  driving 
winds — oats  very  good — pease  not  abundant — beans  better. 

September. — I'his  autumnal  month  divides  itself  intoftwo  rather 
unequal  periods,  in  consequence  of  the  striking  differences  in  their 
barometric  indications.  The  n'se  of  the  mercury  commenced  on 
the  28th  of  August,  and  the  decline  did  not  take  place  till  the  17th 
night  instant,  when,  from  30  in.  25  cents,  it  reauced  the  mark  to 
30  in.  10  cents.  The  highest  rise  was  to  30  in.  40  cents  on  the 
7th  and  8th,  the  mean  of  the  22  days  being  about  30  in.  30  cents. 
The  wind  was  westerly  by  north  on  fair  days  of  the  first  week — 
easterly  by  north  till  tho  18th ;  the  whole  period  was  gloriously 
fine  and  summer-like,  bringing  the  entire  harvest  to  a  joyoos 
termination.  Tho  mean  of  thermometer  observations  was  47''.1. 
minimum,  65°.47.  maximum. 

Second. — The  18th  to  the  30th  both  inclusive.  The  barometer 
ranged  between  29  in.  90  cents  on  the  evening  of  the  first  date, 
and  29  in.  30  cents  on  that  of  30th.  These  were  the  two  extremes; 
but  the  average  mean  was  about  29  in.  71  cents. 

The  averages  of  temperature  gave  51^4.  by  nicht,  63^7.  by 
day  observations.  Tho  wind  went  by  the  east  to  south  on  the  19t£, 
to  west,  fluctuating  between  that  quarter  and  south  irenerally ; 
gentle  in  force  till  Michaelmas  day,  (29th,)  when  it  blew  almost 
a  gale.  Nine  of  the  13  days  were  more  or  less  rainy,  foar  pretty 
fine,  several  quite  overcast. 

Now  as  to  the  Equinox  of  the  23d,  when  the  sun  entered  Libra 

at  10  A.M.     The  wind  had  gone  backward  to  east,  but  returned  to 

-r  wost  by  north.     Barometer  falling,  weather  rainy,  followed 


CHARACTERISTICS  OP  THE  TEAR  1850.  677 

by  much  more  wet  on  the  24th.  Solar  spots  always  observed  at 
bright  intervals.  The  indications  were  certainly  favourable  to  a 
mild,  changeable  winter. 

October  allows  of  a  division  into  three  unequal  periods  ;  the  first 
comprises  the  seven  first  days,  wherein  the  barometer  was  low — 
that  is,  between  26  in.  20  cents,  and  29  in.  90  cents,  the  thermo- 
meter ranging  between  41°,  the  lowest  point  on  one  occasion,  and 
60°  as  the  maximum  on  another.  The  wind  was  south-westerly, 
and  the  weatlier  correspondingly  changeable  and  rainy. 

The  second  or  dry  period  comprises  the  days  between  the  7th 
and  the  19th,  when  the  barometer  having  ascended  to  30  in.  34 
cents  on  the  12th,  fell  below  30  in.  in  the  night  of  the  18th.  The 
night  temperature  declined  much,  that  is,  to  between  34°  or  35° 
and  46°.  The  wind  westerly  by  north,  or  even  northerly,  only  one 
showery  day  is  registered  among  the  twelve  or  thirteen  that  were 
fine  ;  but  not  of  sunny  character. 

Third  period, — This  was  changeable  in  its  instrumental  and 
meteoric  phenomena.  The  barometer  declined  from  29  in.  97 
cents  on  tne  19th,  to  29  in.  18  cents  on  the  24th,  with  fluctuations, 
when  it  rose  irregularly  to  29  in.  96  cents  on  the  31st.  Rain,  as 
showers,  or  more  continuously,  fell  on  eight  days  with  six  finer 
ones  intervening.  Thus,  at  length,  the  deeply  arid  earth  became 
somewhat  moistened ;  securing  not  only  one  of  the  finest  wheat 
seasons,  but  a  rapid  improvement  of  swedes  and  turnips.  Six  or 
seven  nights  of  the  last  ten,  and  one  or  two  in  the  middle  of 
October  were  really  cool,  and  frosty  rime  was  observed  occasionally, 
Tlie  mean  average  of  all  the  nights,  I  calculate  at  4P.  1.,  of  the 
days  52°.  5. 

November  embraced  three  irregular  periods  ;  the  first  included 
seventeen  days,  fifteen  of  which  were  cnaracterised  by  a  high  state 
of  the  mercury ;  the  entire  mean  being  estimated  at  30  in.  iWbths ; 
the  remaining  two  (Ist  day  and  9th  night)  forming  the  only 
exceptions.  The  temperature  was,  upon  the  whole,  mild  and 
equable,  though  the  nights  of  the  14tn  and  15th  were  slightly 
frosty.  Still,  however,  the  mean  averages  were  42°'3  minimum  ; 
52°'7  as  the  maximum.  Twelve  daj's  were  free  from  rain,  some 
very  sunny.  A  second  or  rainy  period  included  the  18th  and 
the  27th.  A  pale,  extensive  lunar  halo  was  remarked  in  the 
evening  of  the  16th  ;  and  this  indicated  the  approaching  meteoric 
changes,  which  were  followed  by  the  gales  and  storms  of  the  18th 
to  the  20th,  recurring  a^ain  on  the  24th  and  25th  from  the  south- 
west. The  average  of  the  barometer  with  me  (and  my  instrument 
was  high)  was  29  in.  51  cents. ;  the  greatest  depression  happening 
in  the  night  of  the  19th  and  20th — 28  in.  74  cents  o^  the  27th. 
A  change  of  wind  from  the  south  took  place,  first  to  north,  and  in 
the  night  to  easterly.  Fine  weather,  with  frosty  mornings,  was 
established ;  the  barometer  making  30  in.  21  cents.  The  lowest 
degrees  of  temperature,  on  my  instruments,  were  read  off  at  4°  of 
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frost  on  the  15th  and  30th  mornings.  The  mean  temperature  of 
the  thirty  nights  was,  nearly  as  may  be,  40** — of  the  days,  49^99 
— the  middle  term  of  which  is,  at  a  close  approximation,  45^ 
being  2t'9  above  the  average  of  the  month  ;  namely  42°.9,  as 
cited  in  the  British  A  Imanac,  As  a  general  remark,  November, 
instead  of  gloom,  presented  a  season  of  extraordinary  cheerfalness 
to  the  middle  of  the  month ;  it  also  retained  a  dry  character. 
Rains  came  on  in  tolerable  abundance  after  the  1 7th ;  but  the 
ground  had  been  deeply  dry,  whence  the  extreme  lowness  of  tin 
springs  and  wells.  The  wheat  plant  was  scarcely  seen  in  some 
places,  and  remained  low  in  all,  partly  in  consequence  of  tardr 
sowings  ;  for  the  practice  has  been  adopted,  under  the  belief  that 
thereby  over-luxuriance  (called  by  some  winter  pride)  is  avoided. 

December, — The  barometer  was  hi^i^h  during  the  ten  first  days, 
at  an  average  of  30  in.  24  cents.  Temperature  cool,  bat  mild; 
the  lowest  marks  with  me  being  30°  and  36°  on  the  9th.  Wind 
always  gentle,  or  even  calm,  toward  south-west  on  the  3d  to  the 
7th,  easterly  to  the  10th.  The  weather  was  generally  dry;  but 
some  rain  fell  on  the  1st  and  4th.  A  stead&st  haze,  ye'ry  cold 
and  damp,  commenced  on  the  8th,  and  introduced  the  gioomy 
stages  of  the  month. 

Second  period^  lltli  to  20th,  during  which  the  mercurial  colamn 
fiuctuatedf  between  30  in.  on  the  11th  morning,  and  28  in.  98  cents 
on  the  15th.  The  wind  was  south-westerly  till  the  19th,  lively, 
and  very  strong  on  the  15th  and  16th,  when  much  rain  fell,  aud 
some  trifle  of  snow.  My  thermometer  marked  32°  degrees  on  the 
11th  and  18th;  and  the  general  temperature  of  the  nine  days 
averaged  about  4r.7. 

Third  period. — When  the  wind  veered  to  the  north-east  on  the 
19th,  some  rain  and  sleet  fell ;  and  the  evening  became  cool,  with 
frosty  air.     The  barometer  rose,  on  the  20th,  to  SO  in.  .04  cents, 
and  30  in.  24  cents,  thence  it  progressively  rose  to  30^52  on  the 
22d  and  23d,  the  weather  clearing.    I  marked  &"  of  frost  (26'*  Fahr.) 
about  sunrise  of  the  21st ;  and  we  had  frosty  rime  on  the  herbage 
each  morning  till  the  26th ;  but  there  was  little  or  no  continuance 
of  frost  during  the  day.     There  were  eight  dry  days  between  the 
20th  and  30tli,  and  two  wet  ones.     With  the  return  of  south- 
westerly and  west  winds  on  the  24th,  the  temperature  softened 
gradually,  till  it  rose  to  52"^  on  the  two  last  days  of  the  month. 
The  barometer  gave  way  on  the  29th,  falling  from  30  in.  29  cents 
to  29.75,  at  which  I  read  it  off  for  the  last  time  at  10  p.m.  of  the 
31st.     The  weather  became  moist  and  rainy,  and  the  night  closed 
with  boisterous  wind  from  the  south-west.     The  night  and  day 
averages  of  the  whole  month  were  34°  lowest,  43**  highest.     This 
^extraordinary  year,  the  fiftieth  of  the  nineteenth  century,  will  now 
^e  recorded,  in  our  meteorological  t<ables,  as  an  epoch,     in  agricul- 
ure,  not  one  of  its  predecessors  afforded  prognostics  of  surpassing 
'    iUt.r   ♦  ]    ^    fy^v  weeks  before   aud  after  midsummer,  when, 
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however,  in  the  first  instance  keen  nights  produced  a  check  ;  and, 
in  the  second,  severe  and  boisterous  storms  threshed  the  grain 
crops,  and  reduced  their  yield  in  quality,  if  not  in  quantity. 

At  present,  the  plants  on  the  ground  afford  a  good  prospect. 
Frost  may  be  wanted,  and  will  doubtless  recur  in  due  time. 
Hitherto,  however,  the  equinoctial  prognostic  has  been  carried 
out ;  and  with  this  retrospective  observation,  I  bring  this 
paper  to  its  close,  hoping  that  the  new  year  may  be  blessed  ;  that 
it  may  witness  seasonable  abundance ;  and  that  there  ^^  may  be  no 
complaining  in  our  streets." 

BrowrCs  Forester,* — Perhaps  in  no  branch  of  rural  economy 
has  literature  had  less  efiect  on  practice  than  in  arboriculture,  it 
is  not  because  there  is  a  lack  of  books  on  forestry  that  so  many 
ill-managed  plantations  exist  in  this  country,  but  rather  because 
the  labours  of  literary  arboriculturists  have  been  too  little  appre- 
ciated, and  their  counsels  too  much  set  at  naught.  It  is  true 
that  several  writers  on  forestry  have  propounded  rules  which  it 
would  be  better  to  disobey  than  to  observe,  but  then,  no  general 
excuse  for  abiding  by  local  and  empirical  practices  ought  nereon 
to  be  based.  In  penning  these  remarks,  we  would  guard  our- 
selves against  the  imputation  of  being  merely  the  echoers  of 
former  complaints  on  this  subject.  When  once  it  becomes 
fashionable  to  declaim  against  deficiencies  of  practice  in  any  art, 
men  are  liable,  from  habit,  to  continue  declaiming,  even  when  *the 
tide  of  improvement  has  begun  to  flow  ;  and  then,  after  the  advanc- 
ing of  the  waves  has  become  a  familiar  subject  of  observation,  the 
otlier  extreme  is  often  fallen  into,  undue  praise  is  substituted 
for  undeserved  blame,  and  we  begin  to  expect  greater  things 
than  can  reasonably  be  looked  for.  The  recent  progress  of  scien- 
tific agriculture  has  given  rise,  in  the  minds  of  many,  to  antici- 
pations of  perfection  that  may  not  be  realised ;  but  arboriculture 
is  still  at  the  stage  which  requires  marks  on  the  sand  to  prove 
whether  the  tide  has  really  begun  to  flow  or  not ;  and  hence, 
though  convinced  that  arboricultnral  improvement  is  really  mak- 
ing progress,  we  were  induced  to  commence  this  article  in  the 
language  of  complaint. 

Three  years  ago,  a  handbook  on  the  management  of  plantations 
was  published  by  Mr  James  Brown,  forester,  Amiston;  and 
though  it  confessedly  was  deficient  in  many  things,  yet  it  has 
not  been  without  effect  in  forwarding  arboricultural  improvement 
— one  token  of  this  being  that,  since  its  publication,  the  author 
"  has  been  extensively  employed  by  landed  proprietors,  in  various 
parts  of  England  and  Scotland,  m  surveying  and  reporting  on 
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the  present  state  and  future  management  of  plantations.^  Mow 
than  one  practical  surveyor  of  woods  has  or  late  been  similirlj 
employed ;  and  the  demand  for  accomplished  foresters  is  great 
ana  increasing — all  tending  to  show  that  landed  proprietors  we 
awake  to  the  importance  of  the  forester's  art.  A  new  edition  of 
Mr  Brown's  work,  greatly  improved  in  every  respect,  has  just 
issued  from  the  press.     It  extends  to  upwards  of  five  hundred 

Eages,  and  contams  a  lithographed  diagram,  and  more  than  a 
undred  wood-engravings.  With  regard  to  the  diagram,  which 
shows  an  approved  method  of  planting  trees  in  rows,  it  most  be 
of  use  as  a  general  guide  to  the  planter ;  but  where  there  is  a 
prospect  of  a  plantation  being  pcrmanenth*  under  the  mana£;exnent 
of  a  good  forester,  irregular  planting,  by  which  no  tree  is  con- 
demned to  speedy  removal  till  it  be  seen  how  it  thrives,  is 
undoubtedly  the  preferable  mode.  Row  planting  places  the 
forester  in  leading-strings,  unless,  like  Mr  Browu,  he  disregards 
regularity  in  thinning  when  the  trees  are  found  thnving 
unequally. 

The  first  chapter  treats  of  the  importance  and  prospects  of  fores- 
try, the  value  of  wood  as  a  crop  upon  land,  the  laying  out  of  ground 
for  plantations,  and  the  formation  of  different  kinds  of  fences. 
Chapter  II.  relates  to  the  preparing  of  ground,  draining,  formatira 
of  roads,  and  of  the  habits  and  peculiarities  of  the  different  kinds 
of  trees  generally  cultivated.  This  is  followed  by  a  chapter  on 
modes  of  planting,  and  of  rearing  trees  in  nurseries.  Chapter  IV. 
is  devoted  to  the  important  and  much  neglected  subject  of  thin- 
ning and  pruning.  Then  comes  the  management  of  coppice, 
together  with  the  preparation  of  bark  for  tanning.  Chapter  VI. 
is  of  a  miscellaneous  character,  referring  to  the  diseases  of  trees, 
the  increase  of  timber,  and  the  mode  of  estimating  the  value  of 
grpwing  plantations.  The  concluding  chapter  contains  remarks  on 
transplanting  large  trees,  and  some  general  observations  on  the 
management  of  woodland.  The  Appendix  is  interesting  and 
valuable,  comprising  as  it  does  reports  on  the  state  of  existing 
plantations,  mostly  at  considerable  altitudes. 

Mr  Brown  is  an  advocate  of  close  or  thick  planting,  followed, 
of  course,  by  timely  thinning.  Especially,  he  recommends  thick 
planting  in  unsheltered  districts,  and  in  places  where  there  exists 
a  demand  for  young  and  slender  trees  for  palings,  and  other  pur- 
poses. He  admits  that  thick  planting  has  been  the  first  step  to- 
wards the  ruin  of  many  plantations,  but  lays  the  blame  on  the 
want  of  thinning  at  the  proper  time.  In  a  recent  controYersy  on 
thick  and  thin  planting,  Mr  Brown  bore  a  part.  We  have  not 
time  nor  space  to  enter  into  the  merits  of  tiiis  controversy,  but 
would  remark  that  it  served  to  illustrate  one  thing,  namely,  the 
Janger  of  verging  to  extremes,  when  opposite  theories  are  held 
Tk  to  commendation  by  different  parties. 

P  the  section  on  the  causes  of  disease  or  rot  in  larch  trees, 
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drainage,  providing  against  the  lodgment  of  stagnant  waters  in 
the  soil,  is  recommended  as  a  preventive.  Other  minor  causes 
than  that  here  indicated,  however,  exist.  As  one  instance,  we  mav 
allude  to  the  almost  certain  failure  of  young  larch  plantations,  if 
they  succeed  old  plantations  of  the  Scots  pine.  The  decaying  roots 
of  the  pine  seem  to  act  injuriously. 

This  is  essentially  a  practical  work.  It  comprises  the  expe- 
rience and  opinions  of  ati  enthusiastic  arboriculturist.  Perhaps 
those  who  are,  more  or  less,  acquainted  with  the  subject,  may 
think  that  the  author  descends  into  too  many  minute  details 
regarding  his  modes  of  practice ;  but  this  may  render  the  work  all 
the  more  valuable  to  the  young  and  the  inexperienced.  There 
are  many  facts  stated,  moreover,  which  must  make  the  volume 
highly  useful  to  the  professional  man,  as  a  book  of  reference  as 
well  as  of  instruction.  And  if  he  cannot  coincide  in  every  opinion 
that  is  expressed  in  its  pages,  this  may  lead  him  to  exercise  thought 
and  observation,  by  which  means  he  may  come  to  know  whether  he 
or  Mr  Brown  is  right.  We  believe  that  Mr  Brown  would  rejoice  if 
his  volume  were  to  become  the  means  of  leading  his  brother 
foresters  to  think  and  judge  for  themselves,  rather  than  if  they 
were  to  receive  all  that  he  states  in  a  passive  manner.  The 
volume  has  been  issued  with  a  handsome  external  appearance, 
and  will  doubtless  find  a  place  in  the  library  of  the  landed  pro- 
prietor, as  well  as  in  the  bookcase  of  the  gardener  and  forester. 
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